FIVE BROWN 
BUTTERFLIES 


Our sombre brown butterflies 
are characterised by the eye 
spots on their wing margins 

and by the fact that they walk 
on only four legs, the other 
pair having been reduced to 

useless brush-like appendages. 


Out of the more than 120 different European 
species of butterflies belonging to the Saty- 
tidae family, only 11 are indigenous to the 
British Isles. Here we describe five typical, 
widely distributed British species: the speck- 
led wood, marbled white, gatekeeper, meadow 
brown and ringlet. 

The Satyridae are known as the ‘browns’ 


because various shades of brown are the 
predominant hues in the majority of species. 
The beautiful black and white chequered 
pattern of the marbled white is an exception 

The browns are medium-sized butterflies, 
their chief characteristics, apart from their 
prevailing colour, are the possession of eye 
spots on the wing margins, swollen veins at 
the bases of their forewings, bands of often 
conspicuous scent scales (androconia) in the 
males, and a degenerate first pair of legs. 
Because their foremost pair of legs are 
reduced to brush-like appendages, the browns 
walk only on the four remaining legs, like 
their cousins the Nymphalid butterflies (fritil- 
laries and tortoiseshells). 

Distraction display Almost all browns have 
black and white eye spots on the wing 
margins; those at the tips of the forewings are 
often especially large and conspicuous. In 
some species the eye spots are arranged in 
rows, while in others they are much reduced 
or even virtually absent. In the marbled 
white they are confined to the underside of 
the wings. 


Above: A pair of marbled 
white butterflies (Me/anargia 
galathea) mating. When a 
male Satyrid butterfly 
discovers a receptive 

female, he flutters around her 
releasing alluring scent 
pheromones from his scent 
scales (androconia) which 
stimulate the female to 
copulate with him. (The 
male is the yellower of the 
two butterflies shown.) The 
marbled white is quite 
conspicuous when seen 
from above, but it is well 
camouflaged on the 
underside. The grey-green 
patches on a white 
background tend to break 
up its outline and enable it 
to merge effectively with the 
flowering spikelets of cock’s 
foot and other grasses 
among which it rests. This 
species has a wingspan of 
4.5-5.5em (14-2hin). 
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Above: A male speckled 
wood butterfly (Pararge 
aegeria). This species 
suffered a severe decline at 
the end of the last century 
but is now recovering 


Left: A male gatekeeper, or 
hedge brown, butterfly 
(Pyronia tithonus). This 
species, like the meadow 
brown and marbled white, 
can sometimes be found 
infested with tiny parasitic 
red mites. These suck the 
body fluid of the butterflies 
but unless the infestation is 
heavy do little real harm 


The spread of the R 
speckled wood The eye spots possibly serve a useful 


purpose in deflecting the attacks of predators 


a Rae (such as birds and lizards) away from the 
® 1911-1969 < i Rn ta 
utterfl B ect is perhaps most 

“nies butterfly’s body. The insect is perhaps mos! 


3 vulnerable when it first alights since an unseen 
enemy may be attracted by the movement of 
the butterfly and launch a sudden attack. By 
flashing its eye spots as it alights, the butterfly 
may well deflect the attack away from its 
body and escape with only the loss of part 
of one wing—not too great a handicap. 
Therefore, when settling down to rest, a 
brown butterfly such as a meadow brown 
allows the conspicuous eye spot under the tip 
of each forewing to peep out above the other- 
wise camouflaged hind-wings. If no attack is 


Below: The 
meadow brown has 
a wingspan of 
4.5-5cm (12-2in) 


Meadow brown 


We 


Below: The speckled 
wood has a wingspan 
Of 3.5-4.5em (14-14in) 


Speckled wood ice 
jatekeeper 


Above: The 
gatekeeper has a 
wingspan of 3.5-4cm 
(13-14in) 


forthcoming, it withdraws its fore: 
most entirely behind the hind-wings, con- 
cealing the eye spot; the butterfly then relies 
for safety on camouflage that helps it to 
merge with its surroundings. 

Camouflage colouring The shade-loving 
speckled wood, a truly woodland Species, has 
evolved an ingenious camouflage in which 
theirregular pattern of pale yellowish blotches 
on the dark, sooty brown wings renders it 
almost invisible in dark foliage dappled with 
sunlight. Two generations of this butterfly 
occur each year, and fly from April to 
October. When the first generation is on the 
wing in the spring, the tree canopy is naturally 
more open than it is later in the summer and 
therefore allows larger shafts of sunlight to 
penetrate the shade; the spring butterflies 
therefore have larger blotches on their wings 
than the summer brood. 

Territorial sparring Speckled wood males 
defend patches of sunlit foliage against other 
males which perch higher up in the canopy. 
The owner of the patch scent-marks his 
territory. Every now and then one of the 
surplus males descends to the sunlit patch and 
engages its occupant in ‘battle’. They spiral 
rapidly upwards until the intruder breaks off 
the encounter and returns to the canopy. The 
original occupant of the patch almast always 
wins the dispute. Since females are also 
attracted to these sunny places, the occupying 
males stand the best chance of mating with 
them. 

Nectar feeders The majority of brown 
butterflies visit a wide variety of flowers to 
feed on the nectar which gives them energy 
for flight and mating; gatekeepers, meadow 
browns and ringlets gather at bramble blos- 
soms, while marbled whites are fond of 
knapweed, scabious and thistle flowers. 
Speckled woods, however, are not often seen 
feeding from flowers, preferring the honey- 
dew from aphids which they take from leaf 
surfaces. 
ife cycles The basic life-histories of the 
various browns have much in common with 
each other. In Britain the browns are 
generally single brooded. However, in favour- 
able years, partial second broods may be 
produced by the meadow brown, while the 
speckled wood is always double brooded. 
The caterpillars are all grass-feeders and, 
with the partial exception of the speckled 
wood, pass the winter in this stage. 

The eggs of the browns are generally more 
or less spherical in shape with fine grooves, 
but may have flattened tops, like those of 
the gatekeeper and meadow brown. The 
females lay their eggs on blades of grass, 
except for the female marbled whites and 
ringlets which scatter theirs at random as 
they walk or fly over the grass, 

The caterpillars have little difficulty in 
finding their foodplants on hatching, al- 
though the caterpillars of the marbled white 
do not feed until the end of winter, hibermat- 
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How to tell a butterfly from a moth 


Most butterflies are brighter ir Most t 
colour than moth 


moths are very colourful indeed the bre 


althougt 


For instance, the burnet moth and 


the cinnabar moth are muct 


brighter than the brown butterflic 
Also, although most moths are 
night fliers, some fly by day, as de 
all butterflies 
of day you see them is not aly 
a good guide. The easiest 
is to look at the antennae 
of all European butterflies are 
clubbed at the tips—a feature 
1 truly present in moths 


Therefore the time 


neve 


ing in the meantime as tiny larvae. The 
precise species of grass.consumed in the wild 
by the caterpillars of the different brown 
butterflies is not well known, although most 
seem to favour cock’s foot grass and couch 
grass; the meadow brown especially likes 


smooth meadowgrass and the marbled white 


sheep's fescue: 

Satyrid caterpillars have a soft velvety 
ppearance due to the presence of numerous 
very small downy warts. Their spindle- 
shaped bodies tapering towards the hind end 
and terminating in a pair of sharp points are 
characteristic of the family. They are well 
camouflaged on their food plants, among 
which they usually hide during the day, 
coming out only at night to feed. 

When the caterpillars are fully fed and 
ready to pupate in the autumn, most species, 
including the speckled wood, ringlet, gate- 
keeper and meadow brown, do so suspended 
upside down. A few, however, like the 
marbled white, simply lie loose on the ground 
among grass roots. The chrysalids, smooth, 
round and dumpy in shape, are also well 
camouflaged, usually being a shade of brown 
or green, Depending on the species, the adult 
butterflies emerge from the chrysalids in 
two to four weeks 

Widespread distribution All five of the 
species described here are mainly sedentary 
in habit, although apparently migratory 
moyements of meadow browns are known 


Right: The meadow brown 


blossoms of brambles, 


energy giving nectar 
It sometimes flies in dull 
weather and occasionally 
even at night, when it may 
be attracted to bright lights. 


A meadow brown 
The pair of 


Right 
caterpillar 
sharp points at the tail end 
were thought to resemble 
the pointed ears of a sa! 
(a woodland god) 
the scientific name 
(Satyridae) of this family 


hence 


Below: A female ringlet 
butterfly (Aphantopus 
hyperantus) ; note the line of 
tinged eye spots. This 
species has a wingspan of 
4-5cm (13-2cm). Most 
browns fly in a jerky, rather 
feeble manner; you can 
usually see them flitting 
lazily from flower to flower 
or among grasses in the 
sunshine. The ringlet, like 
the meadow brown and 
speckled wood, is often 
active in dull weather, 
especially if it is rather 
sultry 


meadow brown caterpillar 


Ls Md 
supap nie nett 


sade tee f 


downy, warted skin 


tail points 


The meadow brown is probably the com 
monest and most widespread of all our 
British butterflies. It flies from June to Sep 
tember in open country, even on windswept 
islands, and haunts woodland rides and edges 
as well, which are also the chief habitat of the 
gatekeeper and the ringlet. The ringlet is 
especially fond of lush, grassy places but, 
like the gatekeeper, is often common among 
hedgerows in open countryside. Both these 
species fly in July and August, Although 
the ringlet is locally common in Scotland. the 
gatekeeper is virtually unknown there 

The speckled wood is also locally common 
in Scotland in the north-west, where it Is 
represented by a distinct race The typical 
race, which has recently been recovering lost 
ground in much of England following a 
serious decline at the end of the last century, 
is slowly spreading north and may eventually 
recolonize its former haunts in Scotland 
Today the speckled wood is common in many 
parts of England, particularly in the south 
and west, and in Wales and Ireland 

The marbled white is typically a grassland 
butterfly, appearing especially on calcareous 
soils where it often forms distinct colonies. 
It flies in July and August over much of south- 
central England, especially the south-west 
where it is locally common. Although it has 
disappeared from many places in north-east 
England, colonies still survive in the York- 
shire wolds, and it occurs sporadically along 
the south coast of Wales. 
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COYPUS: CAPTIVE 
RODENTS RUN RIOT 


Originally kept and bred for its fur in 
Britain, the coypu, a native of South America, 
escaped and quickly adapted to its new environment. 

It has, in fact, succeeded too well, becoming a pest 
and causing much damage to land and crops 


The coypu’s large 
sors—typically 
ike in shape—give 
ferocious look 
h it is normally a 
mammal 


The coypu, a large, semi-aquatic roc 


dent 


native to South America, was introduced to 


the British Isles in 1929 when fur farms were 
set up in Sussex, Hampshire, Devon 


Norfolk 


The farms were sited mainly 


and 
in 


lowland areas rich in rivers and 


Streams 
During the 1930s coypus 


aped from ¢ 
tivity and, despite repeated attempts to 
control them, have adapted well to their new 
British habitat, breeding extremely success- 
fully in the countryside of East 


Anglia 
Today the coypu is a continual reminder of 


folly of introducing a foreign anim 
W country 


al into 
without fully considering the 
consequences 

What does a coypu look like? In appearance 
the coypu resembles a very large rat 


The 
adult 


is about a metre (3ft) long from the 
of its large, square muzzle to the tip of 
round, scaly tail. The tail alo 


Accounts for 
about one third of its length 


It has short 

ts, and small eyes that are set high 

ad (like those of the beaver) so that it 

can see clearly while swimming. The male 

coypu usually weighs about 7| (1S541b). 

although some have reached a w t of 9kg 
(20Ib); the females weigh slightly less. 


The coypu’s fur is specially adapted to keep 
it warm and dry in winter. Long, coarse 
guard hairs conceal and protect the soft 
velvety under fur. This under fur, known as 
nutria (Spanish for otter) in the fur trade, is 
the reason why the coypu was bred in this 
country. The general colour of the coypu’s 
guard hairs isa dark reddish or yellow brown, 
masking the slate-grey nutria. The tip of its 
muzzle and chin have white and 
whiskers. 

The coypu’s front legs are short and its 
hind legs long, giving it a humped or crouched 
look. Its feet are equipped with five toes; on 
the hind feet four of the toes are webbed 
leaving the fifth toe free for combing and 
grooming the shaggy top fur 

Swamp dweller An alternative name for the 
coypu is swamp beaver. In its native haunts 
in South America the coypu is common along 
river networks and lakes, preferring the 
More swampy areas; it is even at home in 
tidal waters. 

Coypus first escaped in Norfolk in 1937, 
spreading along the valley of the River Yare 
They managed to breed there, and established 
themselves along the banks of the Rivers 
Wensum and Tas as well. By 1943 they were 
thriving along some 64km (40 miles) of these 
three Norfolk rivers; during the next few 
years they also appeared in many inland 
localities away from the main waterways. 
They blished colonies in gravel pits and 
isolated ponds and, by the mid 1950s, had 
Spread into Suffolk. 

In 1960 the northernmost colonies were at 
Melton Constable in East Anglia, about 
10km (6 miles) from the coast. They did not, 
however, form colonies or breed in the brack- 
ish waters of East Anglia; this was surprising 
since in South America just such waters were 
Much favoured by coypus. Today it is esti- 
mated that there are about 3000 coypus 
living in eastern England. 


hairs 


Destructive nibbler One sign that coypus 
are about is their burrows. These are often 
made in the ditches or soak-dykes that lie 
behind many of the banks in the 
Norfolk Broads, and sometimes extend for 
5m (16ft) or more. The burrow entrance is 
usually at river level and there may be more 
than one exit, the first leading on to the land 
and others leading back into the water. 

Coypus usually emerge from their burrows 


raised 


Above: Coypus damage the 
drainage systems of 
agricultural land and eat 
vast amounts of vegetable 
crops. 


Below: A coypu colony is 
enclosed in this Norfolk 
Broad habitat and is being 
studied by research 
scientists. 


Coypu versus rat: comparative sizes 


shaggy coat 


COYPU (Myocastor coypus) 
Size about 1m (39in) from 
end of muzzle to tail tip. 
Weight adult males 7kg 
(153Ib), females about 

1kg (2Ib) light 
Colour Glossy dish brown 
‘or yellow grown guard hairs, 
soft slate-grey underfur 
Breeding season continuous 
throughout the year. 
Gestation period four and 
a half months. 

No. of young 2-9 per litter 
Food plants, including 
grasses, reeds, sedges, roots. 
Predators Young taken by 
foxes, stoats, dogs, etc. 
Distribution East Anglia 


and become active just before sunset, return- 
ing underground again just before sunrise 
They are rarely out and about in daylight in 
their native South America, but Britain 
they do feed during the day. Within their 
home range they establish continuous run- 
ways through the vegetation on which they 
feed, eventually circling back to the water 
again—still under cover of the vegetation. On 
land they move slowly, witha crouching gait, 
but if disturbed they bound away rapidly 
The coypu’s diet consists mainly of marsh 
plants such as reeds, reed-mace, reed meadow 
grass, water parsnip, sedges and even water 
lilies. When the coypus first escaped the 
Water Authorities believed that they helped 
to clear the Norfolk watercourses of these 
plants—so assisting the passage of boats, But 
in 1957 and 1962, years when the coypu 
population was exceptionally high, these 
rodents destroyed large areas of reedbeds 
which provided the habitat for certain rare 
species of marsh birds, notably the marsh 
harrier and the bittern. The destruction of the 


Superficially the coypu and 


© rat are rathe 


simitar 
an hardly 


ey are 


t the blunt 


coypu's 

and its webbed feet 

stinguish it. It is 
arger than the 


world. 


reedbeds also reduced the supply of Norfolk 
reeds for thatching 
Coypus feed selectively, choosing particu 

lar parts of the plant, such as the leaf, root 
or fruit, in certain seasons. For example, they 
eat the leaves of reeds, mainly in August and 
September, but turn to reed roots in the 
winter. Their main sources of winter food are 
the roots and shoots of various marshland 
herbs. In spring they feed on short grasses 
showing a seasonal preference for the shoots 
of tufted sedge which they bite off just below 
ground level. They eat only the pale succulent 
bases, destroying the whole plant in the 


e 
process 

In summer, coypus can be even more 
destructive. In some East Anglian areas they 
concentrate on the great pond sedge and the 
bur-reed. They also eat green vegetables. 
especially cabbages, and cereal and root crops 
(particularly sugar beet). Before culling cam- 
paigns began, lines of coypus could be seen 
at night munching their way through fields 
of sugar beet, the chewing and loud grunting 


Left: The coypu is perfectly 
adapted to its semi-aquatic 
lifestyle. Its eyes, ears and 
nostrils are positioned high 
up on its head so that while 
it is swimming with the rest 
of its body submerged it can 
still see, hear and breathe. 
Beneath the long, coarse, 
protective guard hairs of its 
coat there is warm, 
waterproof underfur 


Opposite: Mother coypu 
with her young. The coypu’s 
gestation period of four 

and a half months is fairly 
long when compared with 
that of other rodents, but the 
babies are born in a well 
developed state with their 
eyes Open and equipped 
with a full coat of fur. 

Within a few hours of birth 
they can move about and 
start to nibble plants, 


noises they made being clearly heard. Coypus 
also sometimes eat freshwater mussels. 

Prolific breeders Like rabbits, coypus breed 
continuously. Their gestation period, how- 
ever, is long for a rodent. It lasts for about 
four and a half months, so just two litters a 
year can be raised. Each litter consists of from 
two to nine young which are born fully furred 
and with their eyes open. They can move 
about within a few hours of birth 

The mother coypu’s nipples are located 
high on the sides of her body so the young can 
ride on her back and suckle while she is in the 
water. On land they feed on either side of their 
mother as she lies on her stomach. The young 
are weaned after seven or eight weeks, but 
mature at different times, depending on sex. 
The females are sexually mature when three 
to five months and the males when five to 
seven months old 

While the adults have only man to fear, or 
sometimes dogs, the young can fall prey to 
foxes, weasels, stoats, otters, brown rats, 
dogs, owls, herons and hawks. Similarly, 
although a cold winter may take a heavy toll 
of young coypus-—they die of starvation and 
exposure—nearly all the adults survive. The 
population is reduced or contained because 
the females abort their litters in a severe 
Winter; after losing a litter in this way, a 
female will not bear young again until the 
following June or July. 

Control by culling In 1960 it became clear 
that an estimated 200,000 coypus were caus- 
ing considerable damage to drainage systems 
and plant life in eastern England. By 1962, 
after a major culling campaign, some 97,000 
coypus had been killed. The following year 
40,000 were killed and the population was 
further reduced by about 85% after the 
severe winter of 1962-63. In 1970 the number 
Was estimated at 2000, but after five mild 
winters in a row this grew to about 12,000 by 
1975. A severe winter in 1978 again reduced 
the population and, with further culling, the 
number of coypus surviving in 1978 was 
down to about 3000; summer births once 
again increased this figure. Although coypu 
farms no longer exist in East Anglia, it looks 
4s though the coypu is here to stay. 


Left: A coypu vanishing 
into its burrow—note the 
long, round, scaly tail 
Coypus make their homes in 
burrows along river banks. 
The burrow entrance is 
usually 20-30cm (8-12in) in 
diameter and opens into a 
tunnel which can extend to 
6m (63yd) or more. At the 
end the tunnel expands into 
a chamber, about 60cm 
(24in) in diameter, in 

which the young are born. 

If a coypu cannot find a 
Suitable burrowing site, it 
makes a nest of marsh 
plants above ground. 


Taking the young for a ride 


The female coypu has 
nipples situated high on the 
sides of her body so that her 
young riding on her back 
can feed while she is in the 
water 


SHINY-LEAVED BOX: 
TREE OR SHRUB? 


Although native to Britain, box is today as rare 
in the wild as it is popular for garden hedges. For 
years it was harvested for its valuable wood and 
now its distribution is limited to isolated 
specimens and a few scattered copses. 


Above: Box growing wild on 
the Dorset downs. In 
Britain it is found in the 
wild only on the chalk and 
limestone hills of southern 
England. Occasionally jt is 
seen as small dense woods 
but more often as isolated 
specimens. 

Notice how the specimen 
shown here has several 
stems rather than one. 

This is typical of box 
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Hundreds of years ago, box used to be 
common over the chalk and limestone hills 
of southern England but, over the years, 
large numbers of the plants have been felled 
for their timber, particularly during the last 
century. Sadly, the stock was not replenished 
by planting young trees, and since then box 
has never been as prolific. 

Isolated specimens of box can still be seen 
in the wild, but there are only a few sites left 
where you can see large numbers of them, 
These are in the Chilterns, the Cotswolds and 


on some downlands, the most Notable sites 
being at Box Hill on the North owns in 
Surrey and certain dry valleys in the Chilterns 
Here you can see natural box Woods, grow. 
ing as small dense stands of trees that block 
out the light and exclude almost all other 
vegetation. 

Apart from England, box is found in 
southern Europe and north Africa, where 
more common than it is here 

Tree or shrub? Box can be cl; 
variously as a tree or 


Mis 


lassified 
a shrub, depending on 
the particular Specimen being considered, 


Most boxes growing in gardens are smal] and 
shrubby, but wild specimens are usually 
taller with a more Pronounced stem, and are 
therefore tree-like. Some of the specimens on 
Box Hill grow as high as 10m (33ft). 

Whether considered as a tree or shrub, the 
stem is never large—no more than about 20cm 
(8in) across—though many trees have several 
stems joining at the ground. There are 
records indicating that box trees used to have 
larger stems than they do now, but, not 
surprisingly, these were the main target for 
the woodman’s axe. The trees we see today 
are probably the descendants of smaller 
trees that were considered to be not worth 
felling. 

Box is very slow growing and lives to a 
great age, sometimes as much as 300 years. It 
thrives under heavy shade and can sometimes 
be seen growing as a low shrub beneath a 
dense canopy of beech—another species that 
grows well on chalk soils. 
~ The stems and branches of a young box 
tree have an attractive yellow bark, which 
turns grey as the tree ages. The bark, though 
smooth to the touch, is broken up into fine 
ridges and squares, which become more pro- 
nounced as the wood beneath expands. 

Distinctive leaves The leaves of box are 
easy to identify. They are small, about lem 
Gin) long, rounded or oval with a apie . 
the tip. The upper surface is shiny and aE 
green, and the edges roll down lowe : 
the underside, which is much paler. The leaves 
are arranged in opposite pairs on nee ae 
each pair being at right-angles 10 eae 
above and below them. They have 4 els 
tively unpleasant, musty smell. 

Although box is evergreen, It still 
new leaves every spring. As MIEN 
some of the old leaves fall off. 

Flowers without petals Box il veg oF ODE 
in April. Each flower head ea by several 
green female flower Se flowers 
yellow male flowers. None ©! red is only 
has any petals, and the whole 
about 5mm across. tive 
athe seeds develop inside a hard Pe the 
capsule with three “horns” on ue guile opens 
seeds ripen in September the caP 
E leases them. f 
Bee denser than water When iat 
wood is bright yellow or cream nly na 
dense that is sinks in water—our ©! 


produces 
emerge 


lowers appear 


box 


tive 


timber to do this. After seasoning, the wood 
becomes white and less dense 

As well as being dense, box wood is also 
very hard—in fact, the hardest wood native to 
Britain. Because of its slow growth, it is also 
‘ained. Indeed, the grain is hardly 


very clos 


noticeable, showing only as faint lines of 


darker wood 

The closeness of its ¢ 
to be cut into small pieces—such as for inlay 
work—without breaking. But its main 
nowadays depends on the fact that it hardly 
shrinks during seasoning. All wood shrinks 
to some extent while it is being dried from 
its natural green state, but box shrinks less 
than most. It follows that box wood scarcely 
twists or warps at all during drying, and 
subsequently it responds less than most other 
woods to variations in humidity. The wood is, 
therefore, particularly suitable for high-class 
drawing and mathematical instruments. It is 
also used for making chess pieces and high- 
quality flutes. 

During the last century box wood was in 
great demand by the printing industry for 
making woodcuts. An illustration was carved 
on to the endgrain of a block of box wood, 
which was then inked and used for printing 
Huge numbers of box trees were cut down for 
this purpose, especially round London. For- 
tunately, the sizes of wood blocks needed 
meant that the smaller specimens were of 
no use and were spared; otherwise box trees 
would be even rarer in the wild than today. 
_ Hedges and topiary Most people, if they are 
familiar at all with box, know it as a garden 
hedge rather than as a naturally-growing tree 

Box is well suited as a hedge: it is resistant 
to pollution and so thrives in towns, it Is 
evergreen, providing colour throughout the 
year; and, because it is slow growing, it does 
not need frequent trimming. A dwarf form 
of box, known as edging box, used to be 
Popular for planting round the edges of 
flower borders and graves, but it required 
constant care and is no longer planted. 

In formal gardens, box is much used for 
lopiary, the close and regular clipping of 
hedges and bushes into intricate shapes— 
usually those of animals. 


‘ain allows the wood 


use 


Above: Being both slow- 
growing and evergreen, box 
is ideal for topiary work. 


Right: Box (Buxus 
sempervirens). Native 
evergreen tree or shrub 
growing to a height of 10m 
(33ft). The flowers are small 
and greenish-yellow. 
appearing in April. The 
brown seed capsules ripen 
in September 


notched 
leaf tips 


fernale flowers 


male flower 


Below: A box tree on Box 
Hill, Surrey, the best-known 
site for box trees in the 


country 


SNAILS OF 
POND AND STREAM 


Freshwater snails are perfectly adapted t 
underwater exi 
lives creeping around plants and stones in 
ponds and streams, but some species can be spotted 
coming up to the surface for air. 


Above: The g 
snail, as its nam 
is one of the largest 
freshwater snails, reaching 
up to 6cm (24in) in shell 
height. Here, a great ram's 


pond 


horn snail is hitching a ride 


On its back. 
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There are about 


their 


stence. They spend most of their 


36 species of freshwater 
snails in our waters, of which around 20 


are 


pond dwellers while the rest are found in 
slow-flowing rivers, fast-flowing streams or 
in the turbulent margins of windswept lakes 


The group as a whole is sub-diy ided into two 


the lung-breathers (pulmon: 


breathers (operculates). 


es) and the gill- 


The gill-breathers can be recognised by 
the plate known as an operculum that is 
attached to their foot, and which they use to 
close their shells. (Hence their other name, 
Operculates.) These snails need to live in 
oxygen-rich water at all times, and hence are 
often found in running fresh water, rather 
than in ponds. 

Pond water is far more likely to suffer 
from lower oxygen levels than running wate! 
and so pulmonate pond snails have a distinct 
advantage in being able to breathe air from 
the atmosphere. Some species can absorb all 
the dissolved air they need from the water. 
Others absorb only a limited amount, taking 
the rest from the atmosphere. They can often 
be seen c under the surface film of the 
water and rising to breathe oxygen. A bubble 
retained in the snail’s lung aids buoyancy, but 
when it is expelled, the snail sinks like a 
stone and quickly disappears from view. 

he pulmonate ram’s horn snails are 
further adapted for dealing with low levels of 
dissolved oxygen in pond water. Their blood 
contains the red iron-based pigment haemo- 


globin, an unusual feature in molluscs. The 
majority of snails have the less efficient 
oxygen carrier haemocyanin 

Aids to identification When identifying a 
snail it is best to establish first which of 
several natural groups it belongs to, If itis an 
operculate snail, it will probably be found 
in running water and it is recognisable by its 
disc-shaped operculum. When the snail is 
active, this disc can be seen on top of the 
rear portion of the exposed body 

A snail shell has its opening on either the 
left or right hand side of the shell. This can 
be checked by holding the shell with the 
pointed tip uppermost and the opening facing 
you. If the opening is to the right, the shell is 
said to be dextral; if the opening is to the left, 
then the shell is sinistral 

Bladder snails of the family Physidae have 
sinistral shells, although in dextral species, 
sinistral shells sometimes occur. The moss 
bladder snail (Aplexa hypnorum) is the only 
bladder snail truly at home in fresh water. It 
lives in ponds and ditches throughout the 
British Isles, but it is absent in many areas 

Ram’s horn snails also have sinistral shells, 

but as these are more or less flat they are not 
easily confused with other pond species, most 
of which have shells with spires (that is, an 
upward twist). There are several varieties of 
ram’s horn snails living in ponds, including 
the ram’s horn (Planorbis planorbis) and the 
great ram’s horn (Planorbarius corneus) 
There is also a sub-division within the family, 
producing a distinct group called Segmentina 
These are small snails whose flat, shiny shells 
expand rapidly from the centre in a character- 
istic way that is easy to recognise 

Another method of identification is to look 

at the tentacles: all the ram’s horn snails have 
long, thin tentacles, while species such as the 
wandering snail (Lymnaea peregra), and the 
great pond snail (Lymnaea stagnalis) have 
triangular tentacles 

Feeding habits It is often assumed that pond 
snails feed on living water plants, but this is 
largely untrue. Pond weed provides a large 
surface area on which a thin layer of micro- 
organisms such as algae can grow, and 
it is these micro-organisms that probably 
form the major part of their diet Decayed 
remains of pond weed are also an important 
food item, but healthy plants are seldom 
eaten, Some snails are not totally herbi- 
vorous; the great pond snail, for example, will 
eat small, dead fish and soft-bodied inverte- 
brates. 

The way in which snails feed can be seen 
clearly by watching them in aquaria. A snail 
crawling across the glass sides often turns 
its head from side to side, leaving a zig-zag 
line where the glass has been cleared of algae. 
The mouth, with its tiny jaws and tongue- 
like protrusion, can be seen to work away 
vigorously at the algal film. However, the 
scrapers that remove the algae are too small 
to be seen with the naked eye. They are 


attached in rows across the tongue-like organ, 
and under a microscope this appears as a mat 
with hundreds of tiny teeth attached. This is 
called the radula and it is a very efficient 
scourer 

Reproduction All pulmonate snails are 
hermaphrodites, each animal possessing male 
and female reproductive organs, whereas 
most species of operculates have separate 
sexes 

Although hermaphrodite, pulmonate snails 
reproduce by exchanging sperm, thus fertilis- 
ing each other’s eggs. However, if the snail 
is unable to find a mate (for example, if it 
is the first to colonize a pond), then it is quite 
possible for it to fertilise its own e; 

Most species of pond snail reach maturity 
and reproduce within a year. Some, such as 
the common wandering snail, may have two 
generations in one season Such short-lived 
species usually die after egg laying and, if the 
eggs are laid late in the season, only the newly 
hatched young will overwinter. Even the 
great pond snail does not us ly live for 


Right: The pond snail lays 
its eggs in a mass of jelly, 
usually on plants or hard 
surfaces. Snails kept in 
aquaria often lay their eggs 
on the glass sides. Through 
the clear, gelatinous mass, 
tiny snails can be seen as 
they develop. The jelly 
protects the eggs from 
predators and fish can often 
be seen vainly endeavouring 
to nibble at the developing 
snails. However, newly 
hatched snails are very 
vulnerable, and their thin 
shells offer little 

protection from their many 
predators, Adult snails have 
fewer enemies, but may be 
eaten by ducks, herons, 
otters and trout. 


OBS, 


“Above: Great pond snails on 


the surface film of a pond 
The film is used by the 
snails to move around the 
pond and to search for food 
As they are pulmonate 
snails, they obtain their 
main supply of air at the 
surface, taking it into their 
lungs through a round 
cavity on the right-hand 
side of their shells. 


byt 


Al 


bove; The wandering 


snail, Britain's most 
common species, is very 
variable in appearance. 


ES Left: Valve snail 

rs (Valvata 

¥ ) piscinalis) Ht 
=? 6mm (iin) 
aN. ; 

Fay | 

Right: Dwarf ae 

pond snail 

(Lymnaea 

truncatula) 


Ht 1.2cm (3in) 


( Left: Moss 
bladder snail 
(Aplexa 
hypnorum) 


& 


- Ht 1.2cm (3in) 


Above: Marsh snail 
(Lymnaea palustris), Ht 2cm 
(13in) 


more than a year in this country, but in parts 
of Central Europe where the winters are long 
and severe, they are said to need two or even 
three years to reach maturity. However, the 
great ram’s horn snail lives and grows for 
two or three years in ponds in this country, 
and breeds regularly throughout. In the 
sheltered conditions of captivity it may grow 
to over 3cm (14in) across the shell, and live for 
six years or more. 

Looking for new homes Since the majority 
of pond snails cannot survive for long out 
of water, it is very difficult for them to move 
from pond to pond. They are mainly re- 
stricted to the water in which they were born, 
which can cause problems if the pond 
becomes polluted or overcrowded. 

It seems that many pond snails are inad- 
vertently transported by water birds carrying 
young snails or snails’ eggs on their feet or 
feathers. Certainly, some species of pond 
snail seem to have little difficulty in colonizing 
isolated bodies of water. However, this does 
not apply to all species. The great ram’s horn 


Small oie living happily in th 
of ponds, seems unable to move from 
isolated po: a e i hil 
is rae nd to another, unless Introduced 

In wet weather, some Species of sg; 
crawl out of the pond and lead an 
existence, travelling quite large di 
land. One such species is the 
(Lymnaea palustris). How 
of species seem never to t 
and isolated ponds 
this means 


© smallest 


nail will 
amphibious 
stances Over 
Marsh snail 
ever, the majorit 

ravel far Overland 
are rarely colonized by 


Some species of snail have almost deserted 
the water altogether in favour of a life on 
the land. The dwarf pond snail (Lymnaea 
truncatula), for example, can hardly be con- 
sidered a pond inhabitant at all. It lives in the 
muddy margins of ponds, in small wet 
depressions such as hoofprints and in damp 
meadows, and can even withstand dry con- 
ditions. The dwarf pond snail is the inter- 
mediate host for the sheep liver fluke which 
lives in the snail shell, leaving it to climb 
out into the damp grass where it is eaten 
by sheep. 

The freshwater valve or operculate snails 
are normally only found in ponds if they are 
fed by a stream, which is their normal 
habitat. These snails are related to the fam- 
iliar sea snails such as winkles and whelks, 
and being gill-breathers, they are more 
dependent on water than pulmonate snails 
such as the ram’s horn snail. 

One species of snail which is rapidly be- 
coming rarer is the glutinous snail (Mpxas 
glutinosa) which disappears from areas where 
it was once relatively abundant, and may just 
mysteriously reappear. Once known at 
over 30 sites in England and Wales it is now 
found at only one site in England—in the Lake 
District—and one in North Wales. Several 
sites are known in Ireland, but the future of 
this species seems bleak. 

The primary cause of the decline of these 
endangered species is disappearing habitats. 
Agricultureand development mean that many 
ponds have to be drained. Those that remain 
are either polluted or vulnerable to pollution. 
As a result, the diversity of Britain’s pond 
snail species is becoming impoverished. 


Left: The glutinous snail 
is a rare species with 
unusual features. Its shiny 
shell is extremely thin and 
fragile, but a film of tissue 
folds out from inside the 
shell and spreads over the 
surface, usually leaving 
only a tiny space exposed, 
The tissue is believed to 
provide a surface through 
which the snail breathes, 
but as it is so rarely foun 
this has been difficult to 
prove, 


SISKINS: 
SMALL AND 
SECRETIVE 


In recent years the siskin has 
become a common garden 
visitor during the late winter, 
but in the breeding season it is 
much more secretive and hides 
away high up in conifer trees. 


The siskin is one of our smallest finches, and 
like most other members of that family the 
In winter his 


on the ta nctive fork 
The male t off by 
a clear yellow stripe ¢ 

During the breeding season, 
siskin i colourful: his und 
turns golden-y: fe 
bright canary 

By compar 
Throughout the 
than the male’s 
colouring, and she lacks his black ca 


Above: A male siskin 
feeding its young. Breeding 
starts early in the year, 
often in April. There are 
usually two broods in a 

on, with three to five 
eggs being laid each time 


Siskin (Carduelis spinus) 
Resident member of the 
finch family, joined by 
winter visitors from the 
Continent, Found mainly 
among conifer trees and 
alders; becoming common in 
winter in suburban and 

tural gardens, Length 12cm 
(43in). 
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nave long wings 
both sexes hav 
and a short forked ta 


ing-bares 


yellow \ 


female 


Seed eaters Most finches are primarily seed 
eaters, and the siskin is no exception. Its 
staple diet is conifer seeds. Unlike the seeds 
of most other plants, conifer seeds are avail- 
able for most or all of the year and usually in 
la enough numbers for the siskin to be 
able to rely on them for much of the time 

However, siskins do supplement their diet 
with other foods. In the summer they eat the 
seeds of a variety of herbaceous plants. With 
the approach of autumn they often turn to 
feeding on silver birch seeds, particularly in 
years when a good crop is produced. An area 
with plenty of birch trees is almost certain to 
be visited by siskins in the autumn, thou; 
they are never easy birds to see since they fe 
off the seeds remaining high up in the tree 
rather than the ones that fall to the ground. 

Apart from coniferous woodland, the main 
winter habitat for siskins is the rows of alder 
trees that line the banks of rivers, lakes and 
streams. Here they are often seen feeding 
among redpolls~small brown and fawn finch- 
es with black chins and distinctive red caps 
that give the birds their name. The call of the 
redpoll is a high-pitched metallic chatterir 
easily distinguished from the shrill piercing 
tseeu’ of a siskin 
ders from the Continent During the 
breeding season, siskins confine themselves to 
coniferous or mixed woods, mostly in Scot- 
land, Ireland and, to a lesser degree, in Wales. 
But in the autumn and winter th spread out 
into other habitats and can be seen in many 
parts of Britain. The main reason for this 
expansion is that our resident breeding pop- 
ulation is joined in the autumn by siskins 
from the Continent. If the onset of the Con- 
Unental winter is sudden and severe, or if 
food is in short supply, the numbers of 
migrant siskins arriving here can be large 

Recoveries of ringed birds show that these 


yollow tail patch 


Below: During the breeding 
season, siskins are 
confined mostly to conifer 
woods. 


hin of bib 


Siskin breeding 
distribution 
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Below: The brightly 
coloured male siskin feeds 
his much duller partner 
while she incubates the 
eggs and broods the young 


migrants breed in Scandinavia and the Baltic 
countries. Some pass the winter in Britain 
but others pause here only briefly before fly. 
ing on further south to the shores of the 
Mediterranean. Sadly, the ringing recoveries 
also show a marked concentration of siskins 
in Belgium, where professional trappers cage 
a great many of the attractive and tuneful 
males for sale as household pets. Fortunately 
there are signs that this depressing trade ig 
giving way to continuous heavy pressure from 


conservation groups, both within Belgium 
and worldwide 


The breeding season With the arrival of 
spring and the breeding season, the migrant 
siskins return to their summer quarters 
the resident birds to their breeding sites 

Unlike many other birds that breed among 
conifers, siskins have adapted reasonably well 
to Sitka spruce plantations. This has enabled 
siskins to spread further south as the more 
recent Sitka plantations mature 

The nest is always built ina conifer, usually 
far out on the topmost limbs of a tall tree, 
which makes it one of the most difficult of all 
birds’ nests to locate. Often the best indica- 
tion that breeding siskins are present is the 
male’s song: a musical twittering jingle, often 
ending with a broad nasal “zwei 

The female builds the nest on her own, but 
the male helps to gather the materials. The 
nest is a neat affair of small twigs, grasses, 
moss and lichen, often lined with feathers 
and interwoven with wool or hair. 

Early in the year, often during April, the 
are laid—usually between three and five. 
They are small, about 16mm (in) long, and 
pale blue, with numerous reddish-brown 
streaks and spots. Incubation is done by the 
female alone and takes 11 or 12 days. After 
the young hatch both parents share the task 
of feeding them. During the first few days the 


and 


parents include insects among the more 
normal diet of seeds. 

The young chicks fledge and leave the nest 
when they are about 15 days old, The siskin 
normally has two broods during the season 
Only bad weather in spring preventing early 
breeding, limits the bird to one brood 

Conquering new territory In the last two 
decades the winter population of siskin has 
expanded into new habitats, one of which is 
the commercial orchards of south-east and 
south-west England. Most modern orchards 
are protected by wind-breaks, Poplars and 
conifers used to be popular for this, but it was 
quickly discovered that alders were much 
more suitable, even when planted in a totally 
different habitat from their usual wetlands 
These alders are now mature enough to bear 
cones and attract siskins. Over much of 
southern England the siskin is now a common 
visitor to orchards in winter. 
arden visitors Another source of winter 
food recently discovered by the siskin is bags 
of nuts hung in gardens. 

In the early 1960s birdwatchers started to 
hang up plastic net bags of shelled nuts to 
attract birds to their gardens. They expected 
most visitors would be members of the tit 
family. In 1963, however, siskins in Surrey 
discovered this welcome new food supply and 
now there are few areas in the country where 
siskins do not regularly visit peanut bags hung 
in suburban and rural dens. The speed 
with which siskins have learned about this 
new source of food seems to suggest that they 
passed the message on to their colleagues 
remarkably quickly 

Birdwatchers have noted that siskins have 
a strong preference for nuts in orange: 
coloured bags, perhaps because they are more 
visible from further away than bags of other 
colours. Another observation is that siskins 
visit nut bags only in February and March; 
most other garden birds start feeding from 
them in the autumn 

These late-winter garden visits give you the 
best opportunity of the whole year to observe 
siskins at close range. But make the most of 
them, for they will soon be off to their conifer 
woods for the breeding season 


female 


siskins feeding on 
lorway spruce 


siskins must wait 
for cones to mature 
and open before 
they are able 

to extract the seeds 


Above: A male siskin, with 
his duller winter plumage, 
feeding off alder cones. At 
this time of year, many 
siskins move away from 
their summer habitats in 
search of food 


Left: another source of 
winter food popular among 
siskins is bags of peanuts 
hung in gardens 


Below left: The siskin 
requires great agility to 
extract conifer seeds, its 
favourite food 


Fattening up 

Why do siskins feed on 
garden nuts only during 
a month or two in late 
winter? Studies show 
that siskins increase 
their weight dramatically 
over this period, and it 
is thought that they are 
using the rich food 
content of nuts to store 
up fat in their bodies, 
For siskins about to 
migrate back to their 
breeding grounds in 
Scandinavia, the stored 
fat would serve as a 
useful reserve of fuel 
for the long journey back. 
For siskins that are 
resident in Britain, the 
extra fat would bring 
them into good condition 
for the approaching 
breeding season. Birds 
that start the season 
early in prime condition 
are likely to rear more 
youngsters than birds 
in less than peak — 
condition. 
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POLYPODY 
FERNS 


You can find evergreen 
polypody ferns creeping over 
the ground, on walls, and even 
providing a touch of winter 
greenery in the otherwise 
bare branches of trees in the 
wetter parts of the country. 


There are six species of polypody fern in 
Britain; the oak fern (Gymnocarpium dry- 
opteris), the limestone fern (Gymnocarpium 
robertianum), the beech fern (Phegopteris 
connectilis), and three others that are very 
similar to each other and used to be called 
the common polypody (Polypodium vulgare). 

The name ‘polypody’ comes from the 
Greek and means literally ‘many-footed’, 
which refers to their growth pattern. All of 
them have stems that creep over the growing 
surface, and are anchored by many hundreds 
of roots. The leaves are formed along the 
stems at regular intervals. This growth pat- 
tern is very different from other ferns such as 
the male and royal ferns and the spleenworts, 
which have short, erect stems forming clumps 
of closely packed leaves 

Spreading distribution As a result of this 
growth pattern, known as vegetative propa- 
gation (that is, reproduction without sexual 
fertilisation), the polypods are able to spread 
Over quite large areas and to develop in a 
wide range of habitats. 

Their creeping stems allow them to grow 
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Above: Common polypody 
growing epiphytically on 

an oak tree along with 
mosses. New, light coloured 
fronds appear among the 
old growth in early summer 
and the clusters of spore 
capsules can be seen 
developing under the leaves. 
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between or over obstacles, so they can often 
be found spreading between boulders in 
rocky woodlands or alongside the banks of 
streams. Sometimes they even grow between 
stones on mountain screes (stone covered 
slopes) 

The oak fern lives in the upland areas of 
the northern and western British Isles, with 
only a few isolated populations existing in 
the south and west of England. It is also rare 
in Ireland. 

The beech fern has a similar distribution, 
although it prefers moist habitats. It is 
frequently found on river banks, where its 
root systems are often flooded with water. 

The limestone fern, as its name sugges 
lives in limestone areas; its growth is there- 
fore restricted by substrate rather than 
climate. It has spread into many of the urban 
environments created by man and, since it 
favours limestone screes, it often spreads 
over the remains of old slag ballast in disused 
railway sidings. . 

The common polypody The interrelation- 
ships between the British species of the com- 
mon polypody have only recently been clari- 
fied. Interbreeding between the original com- 
mon polypody and the now recognised 
southern polypody (Polypodium australe) 
produced the intermediate polypody (Poly 
podium interjectum). This is a fully fertile 
hybrid species although, as its name suggests, 
it has intermediate characters between the 


Spore dispersal 
The sori of the intermediate 
polypody (right) are 
slightly oval rather than 
perfectly rounded in shape. 
However, a microscope is 
needed to examine the 
spore capsules to make a 
precise identification. The 
clusters of spores can 

be seen clearly here. In 

dry conditions, the close-up of 
differentially thickened cell | SPOrangium 
walls of the capsules shrink 

back and split, releasing 

the spores. 


spores 


\ 


parent species. 

The three species can be distinguished by 
differences in leaf shape and the shape of the 
spore cluster, known as a sorus. The leaf of 
the common polypody is longer and thinner 
than the leaves of the other two species, both 
of which have inward-bending basal leaf 
segments. It also has round sori, while the 
other two have oval sori. However, these are 
rather marginal differences, and are not 
always conclusive. 

Another possible aid to identification is 
to examine the structure of the spore capsules 
(sporangia) through a microscope. Fern spor- 
angia have a row of thickened cells which, 
when the spore capsule dries, help it to 
contract and release the spores. The numbers 
of thickened cells in these rows vary only 
slightly within each species, while the ranges 
fractionally overlap between the species. Thus 
the southern polypody has four to seven 
thickened cells, the intermediate polypody 
has six to ten, and the common polypody has 
ten to fourteen. The common and southern 
polypody have hairs between the sporangia, 
which are not present in the intermediate 
polypody. All these factors, taken together, 
may help in separating the three very similar 
Species. 

Habitat Previously, when the term common 
polypody covered all three species, it was 
thought that they all grew all over the entire 
British Isles. Now that the three separate 
Species have been recognised, they can be 
Seen to have different, if overlapping, habitats. 

The common polypody is widespread 
throughout most of the British Isles but the 
Southern polypody is found mainly in south- 
¢m and western areas, for the most part 
rowing on limestone or old mortared walls. 

' does manage to survive as far north as 
Southern Scotland, but only in the warmer, 
More sheltered, south-facing localities. The 
distribution of the intermediate polypody is 
Similar to that of the common polypody, but 
'Lis restricted to areas with slightly more lime. 

All three species are generally absent from 
industrial areas. This is because they retain 
their leaves all year round without any 
‘lgnificant seasonal growth. As a result, the 


_. 9 cells with 
thickened walls 


capsule dries 
and splits 


leaves become covered with soot and grime 
which prevent the passage of essential oxygen 
and carbon dioxide through the stomata, 
leading eventually to premature death 

Hybrids Other forms of polypodys can be 
found which cannot be identified as any of 
the six British species. These are hybrids 
which, when closely examined, show leaf 
characters that are intermediate between the 
two parental species. One variety, the Welsh 
polypody (Polypodium cambricum), was 
thought to be a distinct species, but it has 
proved to be sterile variety of the southern 
polypody. Three recognisable hybrids are 
known from different crosses of the British 
species, and all are sterile 


Below: Seen growing here 
with Sphagnum moss, the 
oak fern can be found in 
shady areas on rocks, by 
streams and in woods, Its 
feathery fronds are quite 
different in shape from the 
common, southern and 
intermediate polypodys but 
the rarer limestone fern is 
sometimes confused with it 
The stems are black and 
glossy and the fronds give 
the impression of being 
divided into three equal 
parts 
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THE CAIRNGORMS—A 
MOUNTAIN WILDERNESS 


Travel by road or rail between Perth and Inverness and you 
pass the finest tract of wild country left in Britain. At first 
sight the Cairngorms look no more than massive, rounded hills, 
~ but closer inspection reveals a spectacular and unspoilt 

environment, with many different kinds of habitat. 


From the valley floor at 220m (700ft), where 
the River Spey meanders through a rich 
mosaic of forest and farmland, a journey into 
the Cairngorms leads through moorlands and 
natural forests of Scots pine towards a summit 
plateau at over 1000m (3500ft). Biting into 
this plateau are corries (massive bowl-shaped 
hollows) and glacial troughs where the red 
granite of the Cairngorms is exposed in huge 
cliffs, some over 300m (1000ft) high 

Unspoilt scenery Two special qualities dis- 
tinguish the Cairngorms from all other 
British mountains—their size and_ their 
natural, unspoilt scenery, The summit plateau 
covers an area of nearly 26sq km (10sq miles) 
and contains an Arctic environment virtually 
unaffected by man’s activities—a place where 
wind, snow and frost dominate the scene 

On the lower slopes of the massif are the 
largest remnants of natural forest left in 
Britain. In the heart of this great tract of 
native pinewood, stretching from Abernethy 
in the north to Glen Feshie in the west, are 
areas that have never been subject to the 
effects of axe, fire or plough, and in these 
places you can still sense the true atmosphere 
of the ancient forests of northern Europe. 

Moorland and forest A large part of the 
Cairngorms is a National Nature Reserve. On 
entering the reserve, for example from Avie- 
more, you pass through an extensive tract of 
Scots pinewood and come out into an area of 
moorland and bogs. The moorland occupies 
land from which the forest cover has been 
removed in the past by felling and burning. 
The dominant species is heather (also known 
as ling) which, when in flower in August, 
creates great purple vistas that inspire the 
imagination of every onlooker. 

The moorland is, however, relatively poor 
in species, apart from mosses which usually 
carpet the ground beneath the heather. 
Where the heather is low in height—on windy 
spurs and steep banks subject to erosion 
other species such as bell heather, cowberry 
and bearberry become abundant, while in the 
wetter hollows cross leaved heath, deer sedge 
and cotton grass are prominent. 

In places, especially on the northern 
of the Cairngorms, the moorland zone is 
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being invaded by young birch, pine and 
rowan trees. In the pinewoods which grow on 
these slopes, the trees show a superb range of 
different ages—from prolific seedlings and 
saplings, through young trees, to towering 
specimens 300 years old 


Elsewhere in the reserve, regeneration of 


the forest (the re-establishment of new trees 
to replace old ones as they die) is prevented 
by browsing herds of red deer, which eat 
new seedlings as soon as they appear. The 
deer seek food and shelter in the winter in 
the areas of natural woodland, but these 
are now too small to cater for the numbers of 
deer that are present. As a result, the wood- 
lands have taken on a ‘park-like’ appearance 

a high forest of old Scots pines, intermixed 
here and there with birch and rowan, but 
with almost no young trees. Along the stream 
sides alder and willow are common 

Besides red deer, the forest fauna includes 
fairly large numbers of roe deer, but these 
are usually seen singly or in family groups, 
rather than in herds. Unlike red deer, the 
roe bucks hold territories for the whole year, 


Above: the massive, 
rounded outline of the 
Cairngorms plateau, seen 
from the banks of Loch 
Morlich in winter. The 


habitat has more in common 
with the mountain ranges of 
the Arctic circle—for 
example those in northern 
Scandinavia—than it has 
with those in the temperate 
parts of Europe such as the 
Alps. 


Left: Cloudberry, with its 
orange fruit and soft 
foliage, is a truly northern 
species—it grows on 
peat-covered mountains in 
Scotland and North Wales, 
but is absent from England 
south of the Peak District, 


and remain in these with their own family 
groups. 

Chewed pine cones on the forest floor are 
a sign of red squirrel activity. The old pine 
forests now forma stronghold for this species, 
which has been replaced by the grey squirrel 
in so many other British forests. 

The forests also support bird species of 
special interest, of which the crested tit and 
the crossbill are among the best known 
Although both have now spread to some of 
the recently planted forests, their main breed- 
ing areas are in the native pinewoods. The 
crested tit with its black and white ‘vest’, 
white cheeks and black ‘bib’ attracts atten- 
tion easily. It makes a trilling, spluttering call 
as it feeds on insects in the leaves, twigs or 
dead wood of the pine. Old pine stumps are 
favoured nesting places for the crested tit: 
it excavates a cavity in the soft wood, and 
builds a nest of moss and grass inside. 

Along one hill slope in the Cairngorms, 
the pinewood reaches its altitudinal limit of 
640m (2100ft). This is a natural tree line, 


tod 


and is the only example in Britain. The wood- 
land is a fragment that has escaped centuries 
of burning and felling, and was probably too 
remote to have been worth cutting down 
The bent and twisted Scots pine trees, many 
of which are over 100 years old, reach a 
maximum height of only 3m (10ft). Walking 


Below: A bog pine, exposed 
in an area of eroded peat 
These jagged remnants can 
be thousands of years old, 
and bear witness to the 

fact that this open moor 
was once a pinewood. 
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up through the woodland you can see that 
the trees become more and more stunted, 
until a pine and juniper scrub gives way to 
open moorlands, which lead up to the 
Cairngorms plateau. 

The plateau More snow falls in the Cairn- 
gorms than in any other British mountain 
area, and this is indicated by the pattern of 
vegetation. Strong winds blow the snow from 
exposed ridges and spurs, piling it up in 
sheltered hollows, often to great depths 
Heather cannot survive prolonged periods of 
snow, so at the higher altitudes it is confined 
to areas exposed to the wind. Where snow lies 
in the hollows, bilberry, crowberry and 
species such as rigid sedge (Carex bigelowii) 
and dwarf cornel become common. Where 
snow lasts still longer, these communities in 
turn give way to those dominated by mat 
grass. 

The increasing severity of the climate as 
you climb higher into the mountains is also 
reflected in the appearance of the heather. 
On windswept ridges above about 760m 
(2500ft) it forms a dense mat 2-5cm (1-2in) 
high, growing in strips at right angles to the 
prevailing wind, with loose bare gravel show- 
ing between the strips. The heather dies back 
along the exposed face of the mat, and the 
strip grows slowly forward along its lee face 

Heather growth is poor above 1000m 
(3500ft), and the most exposed areas of the 
plateau are covered with loose, gravelly soils 
in which little grows except tussocks of three- 
leaved rush. A common community of the 
slightly less exposed slopes is one in which 
the dominant species is the woolly fringe 
moss (Rhacomitrium lanuginosum). This 
forms dark green carpets, sometimes mixed 
with bilberry and cowberry or with rigid 
sedge. Here also you may find Britain’s small- 
est willow—the dwarf or least willow (Salix 
herbacea) whose bent and stunted stems rise 
to no more than 8em (3in) high but bear 
beautiful ovate leaves of a bright green 
colour, and tufts of fluffy seed heads. Where 
the snow lies deepest and longest of all—often 
lasting until August or September—much of 
the ground is bare or, in the wetter parts, 
covered by a patchwork of mosses and lichens. 
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Above: A ptarmigan on the 
high plateau. During winter 
these birds are pure white. 
with black tail tips, but 
from spring to autumn their 
plumage is patterned in 
grey, yellow, black and 
white, providing an 
excellent camouflage to 
help them evade predators 
such as foxes and golden 
eagles. 


Below: The Scottish 
wildcat is another predator 
that inhabits the pinewoods 
and moors of the 
Cairngorms. This rather 
elusive animal makes its den 
in holes among rocks, under 
trees or even in disused 
rabbit burrows. 


Alpine grassland, areas of frost-shattered 
tock and boulders, and pools and Streams 
complete the range of habitats on the plateau 
and provide nesting and feeding areas for te 
birds. These include dotterel and snow bunt 
ing, which are the summer inhabitants of this 
Arctic landscape. But a visit to the plateay 
would be incomplete without the sight and 
the sound of the ptarmigan, a bird which lives 
for the whole year on the high slopes sur- 
rounding the plateau. Us 
boulde: 


ateau 


lly nesting on 
r-strewn heaths between 880m (2900ft) 
and 1150m (3800ft), the ptarmigan feeds on 
crowberry, bilberry, dwarf willow and heather 
tips. A sudden croak, or a brief flutter of 
wings, will quickly draw your attention to a 
small flock creeping away among nearby 
rocks Z 

A journey in winter across the Cairngorms 
can be a most arduous undertaking, amid 
wind, mist and blizzard. In summer, on the 
other hand, the relatively flat surface of the 
plateau, gently undulating and covered with 
low vegetation, provides easy walking and a 
magnificent view into the cliffs, screes, lochs 
and rivers in the corries below. In clear 
weather you can enjoy a superb panorama 
over the whole of the Scottish Highlands 
Here are some of the finest, most unspoilt 
mountains in Europe, and for both their 
solitude and their wildlife, the Cairngorms 
stand supreme 

Looking ahead The beauty of this land- 
scape depends on our care and respect. Too 
many hotels, roads, skiing facilities or even 
forestry plantations in the wrong place will 
destroy the very qualities for which the 
Cairngorms are famous. Enjoy the view, but 
also think about the future of these mag- 
nificent mountains. 


AQUATIC SPIDERS: 
HAIRY HUNTERS 


Of the more than 600 species of spider in the British 
Isles, only a very few live in or near water. One 
species is, indeed, unique, being the only spider in 
the world that lives mostly under water and swims 
freely without holding on to plant stems for support. 


Above: The water spider 
(Argyroneta aquatica) is 
about 13mm (3in) long, 
excluding the legs which 
are noticeably hairy 
Unusually for spiders, 

the males are bigger than 
the females, The chelicerae 
(fangs) are fairly large. 


The water spider, the raft spider and the 
pirate wolf spiders are not closely related to 
each other (they belong to three different 
families) but they all have in common the 
fact that they dwell in or near water. 
Typically, they frequent woodland ponds and 
marshy, swampy areas. Whether they are 
adapted to life in the water or on its surface, 


er, these spiders e: 
use of their covering of hydrophobic 
Tepe! 

Free-swimming spider The unique water 
spider (family Agelenidae) is distributed 
throughout temperate Europe and Asia. So 
far, it is the only spider in the world, of the 
thousands of existi pecies, ever to have 
been discovered living mostly underwater. 

Like all spiders, it obtains its oxygen by 
absorbing air through respiratory openings 
on the underside of its abdomen. Underwat 
however, it breathes by means of 


lightness that result 

demands a very en 

on the part of the spider and it flails i 
wildly as it swims in it acteristi 

down position. This spider lives under water 
for most of its life in specially constructed 
‘diving bells’ stocked with air. 

Out of the water the water spider has an 
undistinguished appearance, with both ab- 
domen and cephalothorax pale brown and 
lacking in any pattern. It has the reputation, 
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| Building an und 

| To collect air the water spider swims to 
the surface, raises its abdomen briefly. 
then dives again bearing a silvery bubble 
of air (1). To build and stock its ‘diving 
bell’, in which it spends most of its life. 
the spider uses larger air bubbles, 
obtained by raising its last pair of legs 
above the surface as well as its abdomen 
The construction of the diving bell is 
begun as a platform of fine silk threads (2) 
secured among the water plants. The spider 
delivers bubbles of air shed by crossing 
its last pair of legs, to the underside 
of the platform (3) These accumulate, 
buoying the structure upwards into a dome 
(below). The area around the underwater 
lair becomes criss-crossed with silk threads 
which, while not actually a snare, 
probably help in the detection of prey 
The water spider lies in the bell, front 
legs extended into the water, waiting to 
pounce on prey. Food is not swallowed in 
pieces, but liquefied while held in the jaws. 
The spider must return to the air bubble or 
climb on dry land to eat its victim 


erwater home 


given to few British spiders, of being capable 
of biting humans with its large fangs (though 
of course it is not difficult to avoid being 
bitten). 

Adults of both sexes are active throughout 
the year. Mating begins in the spring. / 
mature male may build a diving bell next to 
the home of the female of his choice, connect 
the two dwellings with an air tunnel, then 
bite his way through the wall of her bell. 
Courtship is very brief. The peak months for 
egg laying are May and July, when the 
female encloses 50 to 100 eggs in the upper 
part of her bell. She stays below the water 
surface to defend the eggs. 

The eggs hatch in about 20 days and the 
spiderlings stay in their mother’s bell for a 
further two to three weeks before leaving to 
set up their own little diving bells. Individuals 
may live for up to two years. They survive 
adverse conditions, such as winter and the 
the drying up of ponds, by enclosing them- 
selves in silken cells and remaining inactive. 

By securing for itself a small portion of the 


Below: The raft spider 
(Dolomedes fimbriatus) is 
kept afloat by hydrophobic 
(water-repellent) hairs and 
cannot easily penetrate the 
surface tension. Here you 
can see the dimples made 
in the surface by its feet. 


atmosphere below the surface, the water 
spider can not only continue all normal 
functions under water (feeding, moulting, 
reproducing) but can also exploit a plentiful 
food that is not available to other 
spiders. It preys on any creature up to the 
size of a tadpole that comes within its reach 

However usual spider 
s birds, centipedes and para- 


source 


instead of the 
enemies, such a 
sitic wasps, the water spider contends with 4 
formidable range of underwater foes—fish 
frogs, dragonfly larvae, water boatmen and 
water scorpions, for example. Nevertheless 
these predators have not prevented water 
spiders from becoming abundant. They 
frequent still waters in more than half of the 
counties in the British Isles. In particular, 
there are many thriving populations in the 
unpolluted dykes of the Norfolk Broads 

Handsome surface hunter By contrast with 
the water spider, the raft spider (family 
Pisauridae) lives and hunts mostly on the 
surface of the water. It is also considerably 
bigger—it has the distinction of being 
Britain’s largest spider at a body length of 
2.5cm (lin)—and is rather handsomely mark- 
ed, being dark brown with a broad white, 
yellow or orange band running down each 
its body. It has a wide but local 
distribution in this country, being found in 
still or slow moving waters that are clean and 
well vegetated. It seems to prefer sunny 
places in swampy woodland where the pools 
do not dry up. The species has a very extensive 
range throughout much of Europe and Asia; 
the genus Dolomedes (fishing spiders), to 
which it belongs, is worldwide in its distribu- 
tion 

When the raft spider is waiting for prey it 
uses the water surface as if it were a web. 
Typically, it stands at the edge of a floating 
leaf with its front legs extended on to the 
water. A struggling insect, such as a mayfly, 
that has fallen on to the water surface signals 
its size and location by vibrations, If the 
spider runs out to intercept the prey it extends 
a line of silk (a drag-line) from the leaf. The 
spider returns to the leaf whether the hunt 
has been successful or not. 

Although it finds it difficult to penetrate 


side of 


Above: The swamp spider 
(Dolomedes plantarius) 

which he 
raft spider, lives in East Anglia 


not as large 2 


the surface tension, the raft spider, if threat- 
ened by predators, can climb down a plant 
and, breathing air adhering to its body, is 
able to remain submerged for up to half an 
hour. Sometimes it prey such as 
tadpoles under water and, although reports 
of the spider riding on the back of large fish 
fanciful, a Dolomedes 
triton, is known to have caused considerable 
This 
ies has been seen to raise some 


catches 


are close relative 
damage in American fish hatcheries. 
American spe 
of its legs vertically to assist its locomotion in 
a form of rudimentary ‘wind surfing’. D 
fimbriatus is reputed to catch small fish, but 
there are no certain records of it actually 
doing so. It is, unfortunately, a myth that 
the raft spider actually binds leaves together 
to make a floating raft 

The life cycle of the raft spider takes about 
15 months; the winter is passed in an im- 
mature stage and adults can be found from 
May to September. The approach of the 
male in courtship is extremely circumspect, 
but he is less likely to be repulsed if the 
female happens to be eating an insect at the 
time. 

The first eggs are laid in early summer and 
the large globular egg sac is carried about in 
the female's jaws for two to three weeks. She 
may climb on to plants to sun the eggs or dip 
them into water to avoid desiccation. When it 
is time for the eggs to hatch she fastens the 
cocoon to a plant and spins silk around it in 
the form of a small protective tent. The 
spiderlings disperse when they are just a few 
days old. 

Rare swamp dweller The much rarer swamp 
spider is similar to, but not as large as, 
the raft spider. It inhabits two adjacent fens 
in East Anglia where water levels have 
become critical and is now the subject of a 
conservation project started by the World 
Wildlife Fund. The swamp spider is dis- 
tinguished from the raft spider by a reduction 
in, or complete absence of, the pale bands 
down the sides of its body. 

Piratical predators The pirate wolf spiders 
owe their name to their habit of living near 
water and hunting prey on the surface. All 

save a c-shaped dark mark on the cephalo- 


hich she produces 


summ: 


water 
and in emergent 

vegetation. Like spiders 
they respond to man-ma 
vibrations, mistaking them for 
the struggles of potential 

prey. Researchers have found 
that Pirata spiders wi 
attempt to bite 
touching the v 


3 tuning fork 


near them in je 


way that web spiders 
a tuning fork used to vibr, 


their webs. 


From an 


the spide 


loom: 
descends tube which below th 
water surface. Submerged, but covered b 
bubbles of air, it may rest for some time 


Salt water survivor The wolf spider Pardosa 
mention 
lives in the intertidal marshy zone among salt 
nt plants and is able to withstand long 
periods of immersion in the sea during high 
The great arachnologist W. S, Bristowe 
s observed that on salt marshes the sea’s 


nurbeckensis deserves because it 


tides, 


vance is often so fast that any spider has 
difficulty running before it. The ability of this 
species to hold on to plant stems while the 
tide washes over it enables it to live in an 
environment where there is very little com 
petition from other spiders 


SNOW-WHITE 
FRUITS OF WINTER 


Introduced to Britain as an ornamental, snowberry : 

quickly proved itself hardy enough to grow here in Dark: berried suowber he 

the wild (see below). It is at its most conspicuous t tae 
in winter, when it bears clusters of snow-white 
berries against a background of leafless stems 


America, the Chinese snowberry, has blue- 
plack berries and is less attractive than the 
white-berried types. It is only rarely planted 
in Britain. 

The first snowberry to be introduced to 
Britain wa the coral berry or Indian currant. 
It too lacks white berries~ instead they are red 
or purple. This shrub is native to the eastern 
states of North America and was brought 
over here during the 18th century, It was 
followed by the white-berried species, Symph- 
arpos rivularis, which is now commonly 

referred to as snowberry. ‘ 

[t-was quickly discovered that snowberry 
flourished in Britain, growing well on a wide 
range of soils and propagating freely by 
means of suckers (shoots that sprout from 
underground roots). 

Cover for pheasants In the 19th century 
snowberry was widely planted by landowners 
who were extending their gardens. They 
found it ideal because it spreads quickly and is 
easy to look after. Landowners soon dis- 
covered another advantage in planting snow- 
berry. Copses and coverts of it provided 
excellent cover for game birds, particularly 
pheasants, and it is still being planted for this 
purpose today. 

Snowberry is ideal for providing ground 
cover. It grows well in the shade of tall trees 
and it thrives even on poor soils. The only 
attention it needs is an occasional thinning 
out if the thickets become too dense. With- 
out this thinning out, the pheasants pe 
when disturbed by running along the ground 
under cover; they would have no cause to fly 
up and so there would be no sport for the 
sportsman. 

Slender stems Snowberry bushes consist of 
a dense mass of slender stems. The older 
stems are grey-brown and ridged, with the 
bark shredding in thin strips. The younger 
terminal branches are paler and very thin. 
They have scales at the points where they 
meet the older wood. 

The leaves are oval with wavy margins. 
They grow in opposite pairs on the twigs and 
Vary in size from 2cm (3in) up to 8cm (3in) 
long, the largest leaves being found on the 
oldest wood. The upper side of each leaf is 
matt green; the under side is much paler and 
has a network of even paler veins. Cater- 
pillars of the death’s head hawk moth are 
sometimes seen feeding on the leaves. They 
usually feed on leaves of members of the 
Potato family but find snowberry a satis- 
factory substitute. 

The flowers are borne in clusters on the 
ends of the new year’s growth of wood. They 
are small and inconspicuous—about 5mm 
long, Each flower consists of five white or 
Pink petals that join together to form a tube. 

Snowberry flowers appear from June 
through to September and are often still on 
the bush when the familiar white berries start 
to mature in the autumn. Like the flowers, the 

erries are of course also clustered on the 


orice 
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ends of twigs; the generic name Symphori- 
carpos comes from the Greek for ‘fruits 
borne together’ 

The berries are large, about Icm (4in) 
across and usually contain two seeds, which 
are not always fertile. A curious feature of 
the berries is that they contain air bubbles, 
which make their texture spongy. When ripe 
the berries explode with a ‘pop’ if squeezed. 

The berries are not poisonous but they are 
unpalatable to man, and birds rarely eat 
them-except pheasants during a harsh winter. 
However, berries of other members of the 
snowberry family are palatable and are eaten 
by wild animals in North America. 

Garden ornamentals Snowberry has no 
commercial uses, apart from its connection 
with game-keeping, but it is grown widely in 
gardens for its ornamental qualities. Many 
of the snowberries grown in gardens are 
not pure species. They are hybrids produced 
by crossing various different species to in- 
crease the quantity of berries or to change 
their colour. Some hybrid snowberries bear 
pink and white fruit. Others are dwarf forms, 
useful for covering bare ground to suppress 
weeds or for growing small hedges. 

Although the flowers are small and in- 
significant, they are useful in gardens because 
they produce abundant nectar that attracts 
large numbers of insects, particularly bees, 
throughout the summer months and well into 
the autumn. 


Above: Landowners often 
plant snowberry for 
pheasant coverts since, 

left to itself, it spreads 
quickly to provide the dense 
cover that pheasants prefer. 


Left: The berries are the 
plant's most attractive 
feature. They appear in 
early autumn (often while 
the bush is still in flower) 
and stay on the bush 
throughout the winter. 
Snowberries have a curious 
spongy texture and pop 
when burst. 


pink or white 
bell-shaped 
flowers 


fruits 


leaves have ‘d 
wavy margins cross-sectio 
es fruit 
showii 

two seeds 
Snowberry 

(Symphoricarpos rivularis). 
Introduced deciduous shrub, 
native to North America. 
Grows to a height of 2m 
(6ft). Flowers from June- 
Sept, followed by white 
berries. 


SCENT 
MESSAGES 


For many mammals, the ability 
to perceive scent is one of the 
most important faculties they 

possess. Smells can warn of 
danger, signpost food, mark 
territory and indicate 
readiness to mate. 


Most wild animals rely on the sense of smell 
to an enormous degree. Most mammals can 
detect scents that are diffused through the air 
in very small concentrations. Man’s sense of 
smell is discriminating rather than acute—he 
can distinguish between closely related smells 
but they must be present in large concen- 
trations. 

Evolution Mammals’ reliance on their sense 
ofsmell dates back 150 million years when they 
first emerged on the evolutionary tree. The 
first mammals were nocturnal and a highly 
developed ability to smell was more useful in 
the dark than sight. And hearing was of little 
use since these early mammals were very small 

no bigger than a weasel—and lived close to 
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the ground where sounds do not carry well. 

Some misconceptions Many of our assump- 
tions about mammals’ ability to smell are 
incorrect. For instance, the length of the nose 
is not necessarily an indication of the sen- 
sitivity or power of the particular animal’s 
sense of smell. The shape of the nose is 
actually related to the shape of the jaw, 
which is in turn related to the type of food the 
animal eats. 

Another misconception is that the nose is 
concerned exclusively with smell—only about 
10% of the nose’s function is to smell, its 
main function being to filter and regulate the 
temperature of the air entering the lungs. 

Rabbits and rodents twitch their noses, 
not to sweep in as many smells as possible, but 
to select the important smells and prevent the 
scent discriminating organs from being over- 
whelmed. 

A communication system There are two 
elements to any communication system: the 
transmission of messages and the ability to 
receive and interpret them. In mammals the 
nose is the organ which receives the messages 
which are then sent to the brain for sorting 
and interpretation. The appropriate action 
is then selected—run, kill, mate. The ways in 
which these scent messages are broadcast 
are as varied as the reasons for sending them. 

Territory demarcation Many mammals are 
territorial and, rather than perpetually patrol- 
ling the boundaries of their territory or 


Above: A badger marks its 
territory by depositing a 
globule of jelly-like 
secretion, produced by its 
anal glands, on top of its 
faeces. It then lowers its 
hindquarters and drags itself 
forward for a few 
centimetres in order to 
spread the odour 


Opposite: This rabbit is 
displaying special scent- 
marking behaviour called 
*chinning’. The animal moves 
its head close to the object 
to be marked—it may be a 
gatepost, stone, twig or even 
a stem of grass. It then lifts 
its chin and rubs it over the 
object, covering it with 2 
scented secretion from a 
gland beneath its chin. The 
whole process lasts three to 
fifteen seconds. 


engaging in combat with every passing animal 
of their own species, they advertise the exte 

of their claim by leaving signals that will 
be recognised by others of kind 
Territorial scent marks do not function lik 

keep out’ signs; that is, they do not prevent 
but they do 


cent 
their 


the border from being crossed 
prevent unauthorised settlement. The 
boost the self 
mammal and greatly increase his chances of 
wirming a fight should an interloper ignore 
the signs and try to settle. 

Many mammals use their urine or faeces 
to delimit their territory. A fox leaves his 
acrid smelling droppings in an exposed site 
on top of tree stump perhaps, or on a 
tussock of grass. Other animals, such as 
badgers and rabbits, have glands that produce 
Special secretions with which they advertise 
their claim to an area. If you have ever taken 
a dog for a walk in a city street you will 
have noticed how some lamp posts are in- 
vestigated casually while at others the dog 
growls, scratches the ground and finally 
urinates, lifting his leg to ensure that the 
message is left as high up the post as possible 
Where it will be most obvious to any other 
passing dog. Other mammals such as rabbits 
do much the same thi rubbing their 
secretions on twigs, posts and clumps o} 

Sex scents The sense 
important in the reproductive life of most 
mammals. Unlike human females, other 


confidence of the resident 


‘ass 


of smell is very 


Above: This Chinese water 
deer established a scent 
bond between her: and 
her newborn fawn when she 
licked away the foetal 
membrane. She doesn't stay 
with the fawn but hides it 
away in undergrowth 
visiting it to suckle it from 
time to time and locating it 
by smell 


female mammals are on heat—sexually recep: 
tive and fertile—for only a very short time 
It is important for the continuity of the 
species that the male should impregnate the 
female during this critical period, so the scent 
messages he receives are very strong signals 
A bitch on heat attracts eager males from 
miles around 

The red deer stag sniffs the urine of the 
hinds in his harem to detect which are at the 
peak of receptivity 
only a day. Many other mammals indulge in 
this urine sniffing activity which is often 
accompanied by a wrinkling of the nose 
called ‘flehmen’. It seems to be associated 
with the entry of urine odours into the ‘organ 
of Jacobson’ ~a small, bone-encased structure 
which lies just above the palate and is 
probably more sensitive to sex odours than 
the rest of the nose 

The primer sex odours work in a slower 
more subtle way: they prepare the animal's 
hormone system for later activity. Sheep 
breeders know that they can bring ewes to 
sexual maturity early if they run them with 
a ram, and that means they can improve their 
lamb production. It has been established by 
experiment that it is, indeed, the smell of the 
ram that is responsible for this acceleration 
in the onset of oestrus. Similar observations 
have been made in the laboratory for goats, 
coypu and mice, so it seems likely that the 
effect may be fairly common in the wild. 

Mother and young bonding Unlike hum: 
most mammal mothers recognise their off- 
spring by smell rather than sight. It is 
obviously important that the mother and 
young learn to recognise each other as soon 
as possible for, in the wild, the youngster is 
very vulnerable, especially during the first 
few hours of its life. 

After giving birth most mammals lick the 
caul or foetal membrane from their young 
and in so doing establish an odour bond 
between them. Deprived of these first few 
minutes of vital contact, most mammals will 
reject their young, sometimes by butting 
them away. The afterbirth—foetal membrane 
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a hind is in season for 


a 7 : 7 
A stranger in disguis: ~ 


ins, but 


Sheep today are bred to produce tv 
sometimes a ewe will reject the second 
lamb or has insufficient milk to suckle both 
lambs. A ewe which has lost one of 
‘own lambs is sometimes persuaded to 
foster an orphan lamb. The shepherd 

ties the skin of her dead lamb over the 
lamb to be adopted and the ewe, 
recognising the scent of her own offspring 
accepts the new lamb as her own 
Commercially available aerosols are 
sometimes used to confuse the ewe's 
sense of smell. By spraying both the 

lamb and the ewe’s nose the shepherd can 
disguise the stranger in the fold 


and placenta—is usually eaten to save waste 
of highly nutritious material and to destroy 
scent evidence which might lead a predator to 
the helpless, newborn offspring 

Young rats, mice and other rodents exhibit 
a marked tendency to wander from the nest 
as they grow older, so the mother produces a 
special maternal odour which helps counter- 
act this ‘wanderlust’ until they are bi nough 
to fend for themselves. The odour is produced 
by bacteria in the mother’s gut 

A nose for food It is sometimes assumed 
that carnivores, being hunters, will have a 
better sense of smell than herbivores, but 
this is not always the case. It is just as 
important to a deer that it selects the most 
nutritious and succulent leaf as to a polecat 
that it should recognise a prey species. How- 
ever, while herbivores are born with an innate 
knowledge of which plants smell right, the 


Above: Squirrels bury nuts 
in times of plenty. If they 
can find the hoard later they 
recognise it as their own by 


as prey in later life 
Many carnivorous mammals hunt at least 
partly by sight, but smell is obviously also 


oe of al carnivores have to be taught to the smell of their saliva important. For instance, the tracks of a 
locate prey, to hunt and to recognise the stoat hunting a rabbit are often just down- 
odour of prey species. If polecats do not Below: Young polecats must _ Wind of the potential prey 

come across a particular species in the first be taught to recognise the Scent is particularly important to those 


four months of life they will not recognise it scent of their prey. hunters that live in woods, forests or dense 
station where their field of vision Is 
limited. However, one disadvantage of rely- 
ing on smell is that it is useless if the wind is 
blowing in the wrong direction. A hunting 
man knows that he can get quite close to 
a mammal without being detected if he is 
downwind-that is, if the wind is carrying 
his scent away from the mammal 

The ownership of food may be indicated by 
scent marking—foxes often urinate on a 
buried carcase, which they intend to return to 
later, to warn off other foxes. 

Mimicking Just as harmless species of 
insects seek protection from predators by 
assuming the warning colours of more harm- 
ful species, so the young of many mammals 
are protected from attack by their elders by 
assuming the smell of their mothers. Young 
yellow necked mice have a tail gland which 
produces a special odour that mimics that of 
their mother, Then suddenly, at the onset of 
sexual maturity, the males produce a di 
tive male odour and are promptly expelled 
from the nest by their father who now 
recognises them as a threat. 
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SEA BED 
FLATFISHES 


Flatfishes—of great 
importance to the fishing 
industry—are found in nea 
every sea in the world, and 
sometimes in fresh water. 


There are about 500 species of flatfish world- 
wide-including such familiar species as 
plaice, halibut, turbot and flounder—and they 
are found in every ocean with the exception 
of the Antarctic. Their distribution ranges 
from the edge of the Arctic ice to the 
boundary ofthe Antarctic circle, and through- 
Out this vast area they live mostly on the 
continental shelf. Here they are found from 
the shallow water, among the breakers, to 
water several hundred feet deep. Many also 
live in fresh water, a few permanently but 
Most as migrants from marine breeding 
grounds, 

The only habitat they have not adopted is 
the deep sea, although several years ago it did 
Seem that flatfishes might even be present 
here. When Jacques Piccard and a companion 
dived in the bathyscaphe Trieste in the 
Challenger Deep of the Mariana Trench in 
the West Pacific Ocean, they reported seeing 
4 sole-like animal at 10,300m (33,792ft). 
However, no specimens have ever been 
Caught in the deep sea and it seems likely that 


Piccard saw a sea cucumber, a relative of the 
starfish and known to inhabit the abyss. 

Flatfish development Flatfishes actually lie 
on their sides on the sea bed, not on their 
undersides, as do other flattened fishes such 
as skates and rays. Since they lie on their 
sides, the flatfishes have both eyes on one 
side of their heads, yet the newly hatched 
larvae of flatfishes have an eye on each side of 
the head, exactly like all other fishes 

The metamorphosis from larva to adult 
flatfish is quite remarkable and is probably 
unique among animals with backbones. The 
eggs of marine flatfishes are laid out at sea, 
where they are buoyant and float on the 
surface, or just beneath it. Flatfishes have 
spherical eggs that are relatively large for 
fish eggs (about 1.6-2.2mm in diameter), with 
bright canary yellow pigmentation covering 
the developing embryo and its yolk. When 
the larva hatches out of the egg it has dark 
eyes and there are fine, dark pigment spots 
on the underside of its body. The egg’s yolk 
is soon absorbed and the little fish (or post- 


Above: The plaice 
(Pleuronectes platessa) is 
a right-eyed flatfish—that 
is, both its eyes are on 

the right side of its head 
The nostrils are also on this 
side, and as the fish 
develops its characteristic 
flattened shape, its skull 
becomes asymmetrical. As a 
result, the mouth becomes 
twisted. Its teeth are larger 
on the underside of the 
jaws than on the upper, 
coloured side of the fish 
Feeding on bottom-living 
invertebrates, it attacks 
burrowing molluscs such as 
cockles by nipping off and 
eating their breathing 
siphons as they are pushed 
up through the sea bed. 


larva), which has a well-developed mouth. 
begins to feed on pelagic diatoms, copepods 
and their larvae, and larval molluses 

As the postlarva grows, it deepens in the 
body relatively more rapidly than it incre: 
in length. For example, 12 days after hatch 
ing it is 7mm long and less than Imm deep 
but at 49 days itis about 10mm long and 4mm 
deep. Throughout this time, it still has an 
on each side of its head and looks like 
any other young fish 

When the eye starts to move round the 
head, (as shown in the illustration below), the 
fish swims to a lower level in the water. By the 
time it has acquired the familiar flatfish shape. 
it has not only come to rest on the sea bed, 
but it has also.drifted into shallower water, 
about 4m (13ft) deep. 

Classification A total of 24 species of 
flatfish have been recorded from British seas. 
They are divided into four families, which 
are most e by whether 
their eyes move to the left side of the head, 
(known as left-eyed flatfishes), or the right, 
(known as right-eyed flatfishes) 

Several of the species are small fishes found 
on the edge of the continental shelf and not 
often caught except by research vessels using 
special nets. They include the three species of 
sealdfish, which only exceptionally grow 
longer than 7in (18cm) and which are so 
delicate that contact with a fishing net tends 
to rub off their les and skin so that they 


Above: The flounder, like 
all flatfish, swims with an 
undulating movement. 
Flounders are found in most 
British rivers, provided the 
water is not too polluted at 
the entrance. They are also 
extremely common in sea 
lochs on the Scottish coast 


Plaice: from egg to adult 


When the postlarva of the 
plaice measures about 13mm 
(Bin) the left eye begins 

to move round the upper 
edge of the head until it 
almost touches the eye on 
the right side. While the 
left eye is moving, the 
young plaice swims at an 
angle to keep the eyes level 
When the change is 
complete—within three 


= 


days—and the eye is in 


position, the dorsal fin & 


egg (1.95mm) 


larva 5 days (6.5mm) 


Kev 


begins to grow forwards 
along the edge of the head. 
The plaice now swims with 
its eyeless left side 
downwards. 


postlarva 7 weeks (9.8mm) 


metamorphosing postlarva (16mm) 


swimming adult 


look as if they have been scalded 

Several others are rarely reported, such as 
the Greenland or black halibut, found only 
once off the coast of Ireland, although it is 
common in deep water off the coast of 
Iceland and in the Arctic seas, where it lives 
in temperatures very close to freezing point. 

Right-eyed flatfish The halibut has the 
distinction of being the largest flatfish in the 
world, with huge specimens on record, 
measuring 2.5m (8ft) long and weighing in 
excess of 318kg (700Ib). However, because of 
intensive fishing, such big fish are rarely 
caught today. The halibut is common off the 
coast of Britain, living on sandy, gravelly or 
rocky bottoms at a depth of 100-1500m 
(328-4920ft). It is most abundant off the 
western coasts of Ireland and Scotland and 
around the Orkney Islands. Unlike most 
flatfishes, which feed on the bottom, it 
actively hunts for prey in mid-water. Being 
a large fish with strong teeth in its jaws, it can 
capture a wide range of squid and fishes. 

Other flatfishes with eyes on the right side 
of their heads are the plaice, flounder and dab, 
All three are strictly bottom-living and feed 
on invertebrates such as marine worms, small 
crustaceans and molluscs. 

They all prefer much the same kind of 
habitat—sandy or gravelly bottoms in about 
10-50m (33-165ft) of water. When young, 
they are all abundant in shallow water close 
inshore and can be caught in shrimp-nets 
among the breakers. Plaice and flounder are 
also common on muddy bottoms, while the 
dab is less so. 

The flounder is perhaps found most often 
in river mouths, which are usually muddy 
bottomed, but it also swims up-river until 
it is in fresh water. This is particularly true of 
the young fish, for rivers form an important 
nursery ground for the flounder, In the River 


Thames, for example, in late spring and 
early summer thousands of young flounders 
mostly about the size of a postage stamp, can 
be seen passing up-river on the tide, and 
fish as big as a man’s hand are common 
between Richmond and Teddington 

In appearance, the plaice is distinguished 
by its orange spotted top side, clear white 
underside and smooth skin, The flounder 
sometimes has pale orange spots on its ‘back’, 
but it is usually blotched and dull brown, 
while the underside is opaque and dull white 
The skin is smooth, apart from a line of 
prickles around the bases of the dorsal and 
anal fins and behind its head. In contrast, the 
rough-edged scales of the dab mean it is 
always rough to the touch and it has a lateral 
line that curves sharply behind the head. 

Left-eyed flatfishes Two other large flat- 
fishes are the turbot and brill, which belong 
to the group of flatfishes with eyes on their 
left sides. Both live on sand or gravel at 
depths of around 9-80m (29-262ft), but the 
young are found in shallower water. They are 
near the northern limit of their range in 
British seas, and are most common off the 
southern coasts where they are active hunters 
of bottom-living fishes 

Abundant food fish The same is true of the 
sole, which is much more common in the 
Channel, the Irish Sea and the southern 
North Sea than it is in the north. The most 
abundant member of the sole family found in 
British waters it is a popular food fish 
commercially. The sole has both eyes on the 
right side of its head, and its dorsal fin running 
round to the front of the snout with the mouth 
set on one side. It lives mainly on sandy 
bottoms in 10-100m (33-328ft) of water. 
feeding on worms and small crustaceans. 
Although it is often marketed as Dover sole, 
it is actually the same species that biologists 
know simply as the sole, and very few of them 
come from Dover. 


Right: Brill 


(Scophthalmus rhombus), 


left-eyed. Size up to 
75cm (293in). Spawns 
spring and summer. Eats 
sandeels, squid, whiting 


Right: Turbot 
(Scophthalmus maximus), 
left-eyed. Size up to 1m 
(393in). Spawns spring 
and summer. Eats sprats, 
herring, sandeels. 


Left: Halibut 
(Hippoglossus 
hippoglossus), right-eyed. 
size normally up to 2m 
(78in). Spawns winter 
and early spring. Eats 
squid, fishes. 


Left: Dab (Limanda 
limanda), right-eyed 

Size up to 42cm (163in) 
Spawns early spring and 
summer. Eats molluscs. 


Left: Sole (So/ea solea), 
right-eyed. Size up to 
60cm (233in). Spawns 
spring and early summer. 
Nocturnal feeder on small 
crustaceans, worms. 


Masters of camouflage 
Flatfishes that live on the sea bed, like 
the brill (left), are experts at matching 
the colouring of their top sides to the 
colour of the sea bed. The pigment in a 
fish's skin is composed of three types. 
of coloured cells (red, yellow and black) 
and silvery iridocytes (reflecting cells). 
Each cell can expand or contract to 
vary the amount of pigment visible and 
so change the tone of its skin. 
Interpretation of the background colour 
is made through the eyes and the tone 
of the skin is automatically varied to 
match it. Experiments with captive 

fish show that changes to match a 
background of sand or dark gravel are 
accomplished within a minute. A fish 
placed on a chessboard takes much 
longer to change, but produces a 

a creditable imitation of the black and 
white background colours. 


LAST OF 


THE SUMMER 


FLOWERS 


Many of our herbaceous plants 
persist in some form well 
into the winter months, 
providing striking evidence of 
a summer long gone, even when 
the snow is on the ground. 


The winter months are often thought of as the 
drab time of year. The colourful berries and 
fruits of autumn have either been eaten or 
have become dry and shrivelled. Most of the 
spring flowers have yet to appear, and leafless 
trees and dead vegetation contribute to the 
starkness of the landscape. Yet many interest- 
ing plants can still be found, especially when 
the weather has been crisp and dry 

rasses and reeds The flowers of grasses, 
sedges and rushes are small and individually 
insignificant, but the inflorescences (whole 
heads of flowers) provide some of the most 
eye-catching features of the winter country- 
side. 

The confusingly named common reed, 
which is in fact a grass, reaches up to 3m 
(10ft) in height, often forming large stands. 
The cane-like stems are topped by large, 
silvery, plume-like inflorescences which toss 
and bend in the wind, shining in the winter 
sunlight 

Most grasses are smaller and more slender 
than the common reed, and in winter their 
dead flowering stems are beaten down and 
broken by wind and heavy rain. However 
some, such as the barren brome with its 
elegant, pendulous flower spikes, may remain 
unscathed, Cotton grass may also survive. 
This is not a grass at all but a relative of the 
sedges, named for its seedheads which look 
like balls of white cotton-wool. These deli- 
cate, fluffy heads, dancing in the slightest 


992 


Above: Preserved here under 
a covering of frost and snow, 
the seedheads of the 
reedmace start to lose their 
smooth, cylindrical 
appearance by February or 
March as fluffy seeds are 
released and dispersed by 
the wind 


Below: The basket shape of 
the flower heads of the 
wild carrot. As the ripe 
fruits are shed, they often 
fall into the centre of the 
basket, where their spines 
interlock to form a solid 
mass of fruits, 


breeze, are a bright feature in the otherwise 
sombre boglands in which the plant grows 

Another relative of the sedges is the reed- 
mace, sometimes wrongly called the bulrush 
This majestic plant grows in swampy ground 
at the fringes of lakes and ponds and in 
slow-flowing water, often covering extensive 
areas. The stem may reach 3m (10ft), and 
from July onwards supports a seedhead 
which looks like a thick, brown, furry cylinder 
made up of thousands of tightly packed seeds. 

Fruits and capsules Many of the summer 
left-overs are fruits, or the structures as- 
sociated with fruits. The white, feathery 
fruits of traveller’s joy (Clematis vitalba) 
which is a vigorous climber and fruits pro- 
lifically, begin to ripen in September or even 
earlier, but remain attached in globular heads 
for several months. As the trees and shrubs 
shed their leaves, these fruits become much 
more noticeable. 

Wood avens (Gewm urbanum) is a slender, 
erect perennial with hooked fruits gathered 
into dark, burr-like heads. Protected by the 
hedgebanks and woods in which it grows, It 
may survive the rigours of winter weather. 
Woodland and hedgerows may also conceal 
the striking fruits of the gladden or stinking 
iris (Iris foetidissima). It has a dull brown 
capsule which splits into three parts to reveal 
a mass of bright orange-red seeds that remain 
attached to the capsule segments until spring, 
Another orange-red fruit of hedgerows an 


waste ground is the Chinese lantern (Lycium 
chinense), which has become naturalised in 
Britain. The familiar papery lantern is formed 
by the inflated calyx (fused sepals) of the 
flower, which contains an orange berry. 

Capsules Parts of plants that are frequently 
found in winter are the tough, woody stems 
and seed capsules of herbaceous perennials. 
These plants are very slow to break down and 
rot, and remain as relics until spring, when 
they are replaced by new growth from the 
rootstock. 

Poppies produce some of the most familiar 
seed capsules. They normally cease flowering 
by August, but individual plants may 
continue to flower for several months after 
this and their capsules can be found quite 
late in the year. They are easily recognised by 
their pepperpot construction and the different 
species are so distinctive that they can be 
identified by the shape, ridges and hairs of the 
capsules. Field poppy (Papaver rhoeas), for 
example, has rounded, hairless capsules, 
while those of the bristly poppy (P. hybridum), 
are, as the name suggests, very bristly. In 
contrast, the capsules of the pale poppy 
(P. argemone), are long, narrow and oblong, 
with few bristles. 

Bracts and flower heads Members of the 
daisy family bear their fruits and flowers in 
heads protected by a cup of overlapping 
bracts. After the fruits have been dispersed, 
the bracts remain. The spiny heads of thistles 
are remarkably persistent, drying to a papery 
consistency and retaining the shape of the 
head long after the dispersal of the fruits. 
The carline thistle (Carlina vulgaris) in par- 
ticular may retain its heads for many months, 
and when used in floral decorations lasts 
for years. 

Hardheads (Centaurea nigra), a close rel- 
ative of the thistles, is a common roadside 
plant in chalky or limestone areas. The bracts 
are not spiny, like thistle bracts, but have a 
soft, fringed upper half. In old heads, this 
fringed upper portion bends outwards, giving 
the headsa rather open, cone-like appearance. 

The tough, toothed stems and familiar 
prickly flowerheads of the teasel also last 
right through the winter. Their stark, black 
Outlines are a common sight, particularly on 
otherwise bare motorway verges. 

Silhouettes of stems Some of the most 
familiar roadside sights of winter are provided 
by the tall, stiff, silhouettes of members of 
the parsely family such as hogweed, cow 
parsely and wild angelica. As the leaves die 
and the ripe fruits fall, the hollow stems 
become brown and brittle. Finally, only the 
upright, bleached stems remain, supporting 
the rays of the characteristic umbrella-shaped 
flower head with perhaps an occasional fruit 
remaining attached. The wild carrot is also 
common in fields and on grassy roadsides and 
has very dense flower heads with numerous 
rays that curve inwards to form a basket 
shape. 


Above: In autumn and 
winter, the seed clusters of 
traveller's joy form a feathery 
white blanket over twigs 
and branches, hence its 
other name of old man’s 
beard 


Right: The distinctive 
capsules of the opium poppy 
(Papaver somniferum) are 
large, woody and globe- 
shaped, with a fluted cap 


Below: Ice crystals have 
formed on the dead flower 
heads, making this solitary 
specimen of hogweed a 
spectacular winter sight 


THE LITTLE OWL: 
TWILIGHT HUNTER 


are usually regarded as birds of the 
ight, but not all of them fit into this stereoty 
The little owl is active during the day and can 
often be seen perching in some prominent place, 
although it does most of its hunting at dawn and dusk. 


Little owl (Athene noctua) 
Seay eed ict keen eyesight that enables them to hunt at 
smallest British owl. Its ght. Yet they can see just as well during 
habitat ranges from open the day, though few owls take advantage of 
farmland and wasteland this to hunt while the light is. still 
to urban areas, but it The reason for this is that their victims 
avoids woodland 


Owls are well known for their extraordinarily 


mice, 
voles, worms and insects—are mostly nocturn- 
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al creatures 

A few species of owl, however, prefer to be 
active throughout the day. One of these is the 
little owl, which does most of its ht 
dawn and dusk. In this way, it c it both 
daytime and nocturnal creat 

Where to see little owls The ideal he for 
little owls is open farmland with old trees and 
buildings to provide nesting sites. Other 
favourite haunts include old orchards, 
quarries and wasteground, and it is not un- 
usual to find them near the coast among sand 
dunes or around cliffs and islands. Some have 
even adapted to an urban environment and 
nest in city centres. The only habitat they seem 
to avoid is woodland, probably because this 
is the domain of the much larger tawny owl, 
which is known to eat little owls 

The best way to see a little owl is to scan 
its favourite perching places: telegraph poles, 
fence posts, stone walls, the roofs of buildings 
and prominent rocks and branches of trees: 
Seen from a distance the little owl is easily 
overlooked because its greyish colour and 


Squat rounded shape blend well into the 
background 

The little owl’s flight and call are useful aids 
to identification. Its flight is deeply undulat- 
ing and resembles that of a woodpecker, The 
two most distinctive calls are a shrill barking 
‘werro’ and a more plaintive mewing ‘kiew’, 
noises that can often be heard when two little 
owls call to each other. Little owls also make 
a high-pitched penetrating ‘ooo’, repeated 
every few seconds, and they have an alarm 
call—a loud ‘kip-kip-kip’—used by adults to 
warn their brood of danger 

Distinctive markings At close quarters the 
little owl is easily identified by its beautiful 
and distinctive markings. Both the male and 
the female have grey-brown upperparts with 
white bars and spots. The underparts are 
Whitish with dark brown streaks. Their eyes 
are a distinctive bright yellow with large 
black pupils. 

As its name suggests, the little owl is small 
in comparison with other owls. At 23cm (9in) 
from head to tail it is by the smallest 
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British owl and is about as long as a song 
thrush. But its large rounded head and broad 
wings make it look much bigger. 

Feet for killing For such a small body the 
little owl’s feet seem abnormally large, but 
they need to be since the little owl sometimes 
kills quite large prey. A little owl can pounce 
On unsuspecting prey with astonishing speed, 
and the strength of its talons usually kills the 
prey outright. If it does not then one swift 
slash from its razor-sharp beak is enough to 
finish off the victim. 

As with all other owls, the little owl has 
keen eyesight and acute hearing with which 
to detect its prey—the slightest movement or 
noise attracts its attention 

Little owls often hunt for food standing 
still, waiting until they see a potential prey 
moving and then running to catch it. They 
also watch for prey from perching sites. 

The little owl’s diet depends largely on what 
is available in its vicinity. It includes slugs, 
snails, centipedes, minnows, frogs and even 
jackdaws and mistle thrushes, which are both 
larger than itself. But the usual diet of the 
little owl consists of small rodents, insects, 
earthworms and a few small birds. 

Prey up to the size of a mouse is swallowed 
whole but the larger catches are usually taken 
away to a roosting site such as a hole to be 
dismembered. As with other owls, the little 
owl makes no attempt to sort out the digest- 
ible parts from the rest of the carcase. This is 
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Above and below: From 
three to five white eggs are 
laid in April or May. The 
young are white and downy 
at first, but soon darken as 
their adult plumage develops. 


done in the stomach. Each day the owl coughs 
up a pellet consisting of the indigestible parts 
such as bones, fur, teeth and feathers. These 
pellets are about 2.5-4em (1-L4in) long and 
can be seen accumulating around the owl's 
daytime roosting sites. 

In times when food is plentiful little owls 
establish secret hiding places where they 
build up larders of food. As well as providing 
a store of food for the future they seem to 
prefer their food a little *high’. And there is 
an additional advantage: the rotting food 
attracts flies and beetles, which the owls eat 
as well 

Nesting in holes Little owls nest in holes, 
usually in old trees, in which case they are 
likely to choose a hole that has two exits. They 
may also nest in a cavity in a stone wall or 
an old building, or in a disused rabbit warren 
Like other owls they do not add material to 
their nest, though they may nest in a hole 
that has already been lined, for example an 
old jackdaw’s nest 

In April or May the female lays her eggs. 
The typical clutch is three to five eggs, which 
are white and elliptical rather than the more 
usual egg shape. The female often waits until 
the clutch is complete before she begins to 
incubate it. Incubation is performed by the 
female alone and takes between three and 
four weeks. During this time she is fed by the 
male. Once the eggs hatch both parents help 
to feed the young. At first the young owlets 
are covered with short white down that makes 
them look rather like fluffy tennis balls with 
feet. They grow their adult plumage still 
in the nest and are ready to leave when they 
are about five weeks old. Sometimes the 
parents will then raise a second brood, but 


| How the little owl has spread 
The first successful attempt to introduce 
| the little owl into Britain was carried out 
]} with a set of birds released in 
Northamptonshire in 1888. These birds 
bred and multiplied, and others were 
| released elsewhere, so that by 1920 the 
\utle owl had spread throughout the 
Midlands and southern England (except 
| Cornwall) and into Wales. Today it can 
also be seen in Scotland and Cornwall 


Bi present day distribution 
Wdistribution by 1920 
© introduction in 1888 


only when food is plentiful. 

Young little owls are not abandoned by 
their parents straight away. They have a 
month or two to learn where and when to look 
for food, what to eat and how to catch it. But 
after that the young are on their own. Many 
inexperienced young owls die in hard winters 
when food is scarce. For example, the 
British population fell dramatically during 
the harsh winter of 1962-3. However, their 
numbers always recover quickly 

Imported from Holland Fossil records show 
that little owls existed in prehistoric Britain 
but then became extinct. Our present pop- 
ulation is descended from birds brought over 
from Holland during the last century. In 
1888, a flock of little owls released in North- 
amptonshire bred successfully. Once they 
were established their population grew rap- 
idly since, in open habitats, they have no 
competitors. By 1930 little owls were breed- 
in every county south of the River 
Humber. 

Since then they have continued to spread, 
but at a slower rate. Some little owls now 
breed in Scotland, but in general the climate 
there is too harsh for them, and it seems that 
the Irish Sea is too wide for them to fly over 
and invade Ireland. There has even been a 
decrease in their numbers in southern 
England, possibly because of the presence of 
pesticides in their prey. 

Friend or foe? Little owls were popular 
when they were first introduced to Britain, 
but public opinion turned against them in 
the early part of this century as people began 
to claim that they killed chickens and game- 
bird chicks. Many little owls were shot, but in 
1935 the British Trust for Ornithology, 
Worried at the number of little owls that were 
dying, carried out an enquiry. It examined the 
stomach contents of dead owls, the remains of 
Prey found at nest sites, and thousands of 
Pellets, It soon became clear that, although 
little owls do occasionally eat game-bird 
chicks, most of their diet consists of animals 
that are themselves pests. So, instead of 
being the pests that people thought them to 

be, little owls are actually beneficial to man 
by helping him to control his natural enemies. 


Right: Three young little 
owls at their nest hole. 
When nervous both young 
and adult little owls bob 
their heads up and down in 
a characteristically 

comical manner. 


Below: The young are fed 
largely on a diet of 

insects and earthworms. 
Both parents help to catch 
the food and feed the 
young. At about five weeks 
old, the young owls leave 
the nest, but they remain 
dependent on the parents 
until they learn to hunt 


SHINGLE BEACH 
COMMUNITIES 


Shingle beaches make up a quarter of Britain’s 
coastline. Some of these are shifting and unstable, 
affording opportunity for only the hardiest speci 
survive, but others are more permanent and sur 
large plant and animal communities. 


Even on a calm day the restless shifting of 
stones at the sea’s edge gives an indication 
of the tremendous forces which pile up 
shingle banks and build spits, bars and 
promontories which are such distinctive 
coastal features. Some shingle shores are 
continually altered by the movement of the 
others a less affected by waves or 

and can become table 
e. With stability Oppor- 
arise for plants to establish them- 
creating conditions for more animal 


nts of the shingle Large stretches of 
Britain's shingle foreshores are too mobile to 
support plant life. Others are sufficiently 


stable, during the relatively calm period 
between spring and autumn, to allow summer 
annuals such as orache (Atriplex) to germ- 
jnate and grow in the strand line, making use 
of the humus derived from rotting seaweed 
and other vegetation, Indeed, no higher 
plants can colonize shingle unless there is at 
least some rudimentary soil, which may be a 
mixture of sand, silt, animal droppings and 
decomposed plant remains. The first remains 
are likely to consist of dead seaweed or 
saltmarsh plants. 

Where beaches have some soil and are 
relatively stable, colonizing plants such as 
the spectacular horned poppy and sea kale 
help to make the shingle more stable. Their 
long roots hold underlying shingle together, 
and foliage forms a cushion shielding the 
pebbles from wave action. Sometimes an 
extensive carpet covers the shingle, made of 
such species as sea pea, sea campion, sea 
beet, biting stonecrop and curled dock. 

A true specialist of shingle is shrubby sea- 
blite, its bushy growth supported by a woody 
stem, Even when battered and buried by the 
movement of shingle, it sends out new 
stabilising shoots and roots. Sea sandwort, 
too, can recover after being buried in this 
fashion. Perennial plants such as these usually 
need the relative shelter of a landward 
position to reach full development 

Stable shingle The stable parts of large 
shingle formations are sometimes covered 
with a continuous sward of vegetation. Al- 
though many of the plants are not strictly 
maritime, the communities may be similar 
to those found on stable dunes and cliff tops. 

One interesting community of the stable 
shingle which may develop on apposition 
beaches (see diagram) on the Channel coast 
is known as dwarf heath, its dominant species 
being ling and bell heather. Eventually stable 
shingle may be invaded by gorse, bramble 
and other scrub species, and the long- 
established apposition beach at Dungeness 
has even produced a holly wood. 

Bird life While many species of land birds 
use the mature vegetation of stable shingle, 
the sparsely vegetated shores are mainly the 
province of the maritime birds. Oyster 
catcher, ringed plover and black-headed gull 
are familiar shingle nesters, the latter in 
large, noisy colonies. Common, Arctic and 
little terns are also colonial breeders, and lay 
their eggs in shallow depressions in the 
shingle, often with only a few scraps of 
vegetation for a lining. 

In winter a flash of white-along a shingle 
shore may indicate a small flock of snow 
buntings picking up seeds and insects. Turn- 
stone and purple sandpiper are commoner 
winter visitors, and frequently feed in mixed 
flocks along the strandline. 

Mammals on the shore Rabbits may be so 
common that their numbers reach pest pro- 
portions, and it is not unusual to see brown 

hares, slowly moving among the shingle 


Above: Burnet rose 
growing close to the ground 
on a shingle bank in 
Hampshire. These bright red 
hips become purplish black 
when fully ripe. The plant is 
also recognised by its 

many spines. 


Left: Yellow horned poppy. 
showing flower and fruit 
together. Sand wasps and 
solitary bees come to the 
flower from their nests in 
the sand dunes or cliffs 
further inland, to gather 
nectar and pollen 


Below: Sea kale in flower, 

a plant prized for its 

edible shoots, It is not 
common nowadays, perhaps 
as a result of too much 
harvesting in former times. 


plants. Heavy grazing by these animals can so 
damage and degrade the vegetation cover 
that even stable shingle begins to erode. 

The fox is no stranger to these shores~it 
hunts wherever it may find small mammals or 
nestlings, often wreaking havoc in a gull or 
tern colony. One of Britain’s largest mam- 
mals, the grey seal, frequently hauls itself out 
on a shingle shore, to rest between ding 
forays, or to give birth, and suckle its white- 
coated pup. 

Maritime communities On an exposed 
shore, the area between high and low tide 
marks supports little life, for breaking waves 
constantly grind and pound the shingle. 
However, even here the high tide strand line 
provides a habitat for sandhoppers, insects 
and other invertebrates. 

On more sheltered shores the beach 
material is less mobile, and various plants and 
animals colonize the shingle tetween high and 
low tide levels. The upper surfaces of 
stones may be covered by the pink encrusting 
alga Lithothamnion and a turf of the red 
seaweed Chondrus crispus. The stones at the 


Shingle formations 


Where waves hit a beach obliquely, 
carrying pebbles along the shore, and 
the line of the coast turns landwards, 
shingle deposition may continue in a 
straight line, forming a shingle spit. 

If spit formation continues across a bay 
to join the opposite shore, a shingle 
bar or barrier beach results. When 
shingle is deposited against an existing 
beach, then driven landwards by storms 
and piled into a ridge above the normal 
reach of waves, an apposition beach 
is formed. The addition of further ridges 
may produce a wide shingle area. 


Below: Chesil Beach in Dorset. 


Above: A ringed plover 
incubates its eggs, in a 

nest consisting of no more 
than a hollow among the 
pebbles. Its highly 

effective camouflage of 
brown, black and white 
patches in a broken pattern 
is strikingly similar to shingle. 


recurved 
(hooked) end 


Shingle spit. with hooke 
or recurved end. 


Shingle bar, enclosing 
fresh or brackish water. 


Apposition beach, often 
with a wide stable area. 


bottom of the shore may provide sufficient 
anchorage for large seaweeds such as the 
kelps, serrated wrack and sea oak. If muddy 
gravel predominates, the bootlace weed 
Chords filum and the green Enteromorpha are 
often common. 

Where there are plants there are usually 
animals, and the fronds of the algae often 
harbour small gastropod snails and crusta- 
ceans. Tube worms and acorn barnacles live 
cemented to the stones, while mobile animals 
such as whelks and limpets keep a firm hold 
by means of their muscular feet. 

Empty whelk shells serve as a home for 
the common hermit crab, a scavenger which 
often occurs in enormous numbers on shingle. 
Some areas can be so richly populated with 
small green Psammechinus urchins that it is 
difficult to walk without treading on them. 

Shingle formations The commonest shingle 
feature is the fringing beach, familiar to 
holiday makers, and is formed when the 
sorting action of waves and tides deposits a 
bank of pebbles. The three other major types 
of shingle beach are the shingle spit, the 
shingle bar and the apposition beach, shown 
in the accompanying diagram. 

Some examples Some shingle spits are 
very large, such as Blakeney Point and the 
great 17km (104 mile) spit at Orford Ness in 
East Anglia. The shingle bar at Chesil Beach 
in Dorset is even longer, enclosing a tidal 
lagoon. At Slapton in Devon another shingle 
bar completely isolates a freshwater lake 
from the sea. Dungeness in Kent is the best 
example of an apposition beach in Britain, 
and the parallel ridges that led to its forma- 
tion are clearly seen. 

Conservation Shingle shores may appear 
resilient but heavy recreational use and motor 
vehicles quickly erode the thin cover of 
vegetation. Human disturbance 1s also a 
major factor in the decline of shingle birds. 

Conservation management is achieved by 
the control of access and use—areas of regen- 
erating vegetation and bird colonies may have 
to be closed for periods. Care and protection 
is required to ensure that this fascinating 
and valuable resource is not in the future 
restricted to just a few nature reserves. 4 


STATELY FIRS FROM 
THE NEW WORLD 


Three handsome species of silver fir introduced to 
Britain from North America are among our fastest- 
growing trees. They are the grand, the noble (shown 

above) and the Colorado white firs, of which the 
grand fir is now Britain’s tallest tree. 


im 


The first silver firs to be introduced to 
Britain from the New World arrived early in 
the 19th century, at the time when botanists 
were starting to explore the Pacific coast of 
North America. British landowners soon 
appreciated the value, both ornamental and 
commercial, of such fast-growing handsome 
trees, particularly in Scotland, where they 
seemed well suited to the climate. 

Before the introduction of these trees, the 
most important silver fir species grown com- 
mercially in Britain was the common silver 
fir (Abies alba). This tree had been introduced 
to Britain from the Continentat the beginning 
of the 17th century and had long been widely 
planted for its timber, Around the end of the 
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Noble fir (Abies procera) 
Introduced evergreen, 
height to 47m (154ft) 
Common in parks and large 
gardens, and becoming 
common in plantations. 


Colorado white fir (Ab/es 
concolor). Introduced 
evergreen; height to 46m 
(151ft). A variety, Low’s 
fir (A. concolor var. 
lowiana), also introduced 

is more common. In 
appearance it is intermediate 
between the grand fir and 
the Colorado white. 

Height to 45m (148ft) 


Below: The male cones of a 
noble fir are borne in 
clusters on the undersides 
of branches. As they mature 
they turn purple-red and, 

in May, release clouds of 
yellow pollen to fertilise 

the young female cones. 
Notice how the leaves 

of the noble fir are borne 
On the shoots, The leaves 
from the sides and 
underside of each shoot are 
Swept strongly upwards, so 
that the foliage is dense 
above the shoot and scarcely 
present below it 
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noble fir 
and cone 


Left: A cross-section of an 
immature noble fir cone, 
showing the developing 
seeds. These are attached 
to pinkish-red wings that 
help their dispersal by the 
wind. The seeds and their 
wings are formed into pairs 
clustered round a central 
stalk that remains on the 
tree after the seeds have 
dispersed. About 250 pairs 
of seeds are contained in 
one cone. 

Noble fir cones are 
extremely large—up to 
20cm (8in) long—and 
covered with spiny bracts. 


last century the common silver fir began to 
be attacked by an accidentally introduced 
species of aphid that sucked sap from the 
leaves ; badly infested trees usually died. Once 
it was discovered that the American silver 
firs were not attacked by this aphid they began 
to replace the common silver fir in com- 
mercial plantations. Today the three Ameri- 


can species are much more common. 


The noble fir The first of the American 
firs to be brought to Britain was the noble 
fir in 1830. It is native to the far western 
states of the USA, from northern California 
through Oregon and into Washington. In its 
native land it grows to be one of the tallest 


trees in the world, with specimens higher than 


<a 


Colorado 


white fir 
and cone 


grand fir 


80m (260ft), but in Britain none has yet 
grown higher than 50m (165ft). f 

As its name implies, the noble is an 
extremely attractive tree. When young it has 
a narrow conical crown with widely spaced 
spiralling whorls of branches staggered 
around the central trunk. As the tree ages, its 
top flattens out and the tree becomes more 
cylindrical. 

Young trees have a dull grey or silvery 
bark. On old trees it usually becomes bright 
silvery-grey, less often grey-purple, and de- 
velops a few vertical fissures. The bark is 
dotted with blisters (as is the bark of the 
other American silver firs). If popped, these 
blisters release a small amount of clear, 
sticky, aromatic resin, 

The foliage of all silver firs bears some 
resemblance to that of spruce trees except 
that on spruce the leaves are attached to the 
twigs via small pegs; on silver firs they are 
attached directly to the twig 

The leaves of the noble Air are blue-green 
or grey-green and about 3.5cm (I4in) long 
with a rounded tip (on spruce the leaves have 
sharp tips). On lower parts of the tree the 
leaves are flattened, but higher up, par- 
ticularly on branches bearing cones, they are 
square in cross-section. They usually have a 
narrow but distinct groove running down the 
centre of the upper surface. Underneath, they 
have two silvery bands running either side of 
the centre 

Outsize cones The male cones are borne in 
profusion on the undersides of twigs. They 
mature and release pollen in May, by which 
time they are purple-red. The female cones 
are borne on the top few whorls of branches. 
By the time they have matured at the end of 
the year they are extremely large-about 
12-20cm (5-8in) long and half as wide. They 
are borne erect on the shoots. Apart from 
their size, the cones are remarkable for being 
covered in spiny bracts that add a greenish 
tinge, though underneath these the cones are 
purple, becoming olive-brown at maturity. 

Each female cone contains about 
scales, each with a pair of winged seeds. 
These are released the autumn following 
maturity, reducing the cone to a central stalk 


Left; Grand or giant 

fir (Abies grandis) 
introduced evergreen; height 
to 56m 184ft. Planted in 
parks and gardens as an 
ornamental, and becoming 
important commercially 


Right; The cones of a grand 
fir exude a white resin. 
When young they are 
yellow-green but turn brown 
by the time they are ripe. 
The mature cones of all 
species of silver fir— 
American, European and 
Asian—are borne erect on 
the branches. 

left behind on the branch. 

The grand fir The second New World silver 
fir to be brought over to Britain was the 

grand fir, or giant fir. It is native to the 
same areas as the noble fir, though it also 
grows further to the east and north. Its name 
comes from the great height to which the tree 
In the United States specimens of 
grand fir reach 85m (280ft), and a grand fir is 
now the tallest tree in Britain. The specimen 
is at Leighton Park, Powys, and is more than 
56m (184ft) high. Yet the and fir was 
introduced to Britain only in 1831 and nearly 
all the trees now living were planted since 
1870—the Leighton Park tree was planted in 
1888. 

The young trees are narrow and conical, 
with whorls of branches spiralling round the 
central trunk. Each whorl corresponds to 
one year’s growth—as it does on the noble fir 
In fast-growing trees the whorls are spaced 
a metre or more apart. Smaller branches may 
form on the trunk between the whorls, but 
they last only a few years before dying. In 
older trees, as the rate of growth slows down, 
the whorls become less distinct and the shape 
of the tree becomes cylindrical rather than 
conical. 

Young trees have smooth grey-brown bark, 
ruffled only by resin blisters. The bark of 
mature trees is dull grey, sometimes with a 
pinkish tinge, and is cracked into small plates. 

Aromatic leaves The leaves of a grand fir 
are usually longer than those of the noble fir 
up to about Sem (2in) long. When crushed 
they give offa distinctively fruity aroma. They 
are shiny and bright green or yellow-green 
above with a rounded notched tip. The under- 
sides haye two silvery bands running along 
them, 

The cones are rather less distinctive than 
those of the noble fir. The male cones are 
Pale yellow and borne on the undersides of 
branches. They release their pollen in spring. 
The female cones are borne only on the top- 

most whorls of branches, They are pale 
yellow-green when immature, becoming 
brown when ripe, and are smaller than cones 
of the noble fir-about 5-10cm (2-4in) long. 
Like noble fir cones, grand fir cones have 


grows. 


Right: The bark of a mature 
Colorado white fir is 
thicker and more deeply 
fissured than that of other 
American silver firs, The 
bark of a noble fir remains 
smooth as the tree ages, 
apart from a few vertical 
fissures; the bark of a 
mature grand fir become: 
cracked with age into small 
square plates 

All American silver firs have 
bark marked with round 
blisters which, when 
popped, release a small 
quantity of clear sticky 
aromatic resin 


bracts, but on the grand fir they are hidden by 
the scales containing the winged seeds 

The Colorado white fir The third most 
common silver fir from the New World is the 
Colorado white fir. It is native to the north- 
west of North America and to northern 
Mexico, and is closely related to the grand fir, 
though smaller. In appearance, there are 
few differences between these species. The 
Colorado white fir has a thicker, more corky 
bark when old, and it develops furrows. Its 
fertilised cones may be yellow, olive-green or 
violet before turning brown at maturity. 

Low’s fir The Colorado white fir is not 
widely planted in Britain. More common is 
a variety of the species called Low’s fir. This 
tree is intermediate in appearance between the 
Colorado white fir and the grand fir. 

Timber Only the grand and noble firs are 
grown in Britain on a commercial scale. Both 
are best suited to the wetter western half of 
the country. In its native land the noble fir 
is considered to have the best timber of any 
American silver fir, being light and straight- 
grained. But in Britain its timber is not of such 
good quality, mainly because it is susceptible 
to cracking during droughts, as is that of the 
grand fir, Nevertheless, the noble fir produces 
better quality timber than the common silver 
fir. Themain uses for the timber, of both noble 
and grand firs, is for pulping and as general 
purpose sawn timber, for example, to make 
boxes and crates. 


Record heights 
Over the years several 
tree specimens have vied 
for the distinction of 
being the tallest in 
Britain. At present 

the title is held by a 
grand fir (1), ata little 
over 56m (184ft), 
followed closely by two 
other conifers, a 
Douglas fir and a 
European silver fir. 
Eventually, Britain's 
tallest tree could match 
some North American 
grand firs (2), which can 
grow to 85m (280ft). 
The tallest broad-leaved 
tree comes a long way 
down the list: itis a 
common lime, (3) at 
46m (151ft), 
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TERRITORIAL 
FRESHWATER 
CRAYFISHES 


The white-footed crayfish, 
found in quite large 
populations in many lakes and 
rivers of the British Isles, is a 
spirited defender of its 
territorial rights. 


Crayfishes resemble diminutive lobsters, and 
indeed probably derive from the same an- 
cestors. Numerous species and sub-species 
have evolved since the forerunners of the 
Present day crayfish entered fresh water, and 
now the richest crayfish populations are 
found in northern and central America. A 
limited number of species are found in Asia 
and E urope, but only one in Britain, 

This is the white-footed crayfish (Austro- 
potamobius pallipes), which takes its name 
from the whitish undersides of its walking 
legs. The white-footed crayfish is our |; 
hwater crustacean, growing to an aver- 
age size of 10cm (4in), although it can 
reach 12cm (43in) in length. It occurs in 


largest 
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large numbers in suitable habitats 
shallow streams to deep reservoirs. Found 
throughout the British Isles, it prefers water 
associated with soft rocks such as chalk and 
limestone. Waters of the hard and volcanic 
outcrops of Scotland, some regions of Wales, 
and Cornwall and the 
acidie for 


from 


Lake District are too 
it to survive. Lime-rich water is 
important since the crayfish uses the lime to 
build up its shell 

Feeding habits Crayfishes are omnivores, 
feeding chiefly on dead animals and some 
water plants although they are not averse 
to catching slow-moving fishes or small, 
sluggish animals including snails and insect 
larvae 


During September and 
October, the fall in water 
temperature helps to provide 
the stimulus for crayfishes 
to mate. The male takes up 
an aggressive stance (above) 
with his formidable claws 
outstretched to grapple with 
any opponent, and also to 
turn the female on to her 
back, It seems likely that 
receptive females liberate 

a chemical into the water 
that triggers this behaviour 


Below; The River Darent in 
Kent, where crayfishes 
can be found 


Those crayfishes living in shallow streams 
and rivers forage for food at specific times 

at dusk and again at dawn. It may be that 
the low light intensity at these times offers 
some protection from During 
these nocturnal searches for food, crayfishes 
display territorial behaviour, establishing 
territories among the stones and weed. A 
resting crayfish will emerge from its hide 
to ‘challenge’ others that approach too close 
to its territory. Crayfishes held in captivity 
display similar behaviour, which becomes 
more apparent when they have to compete 
for limited shelter, and it seems that they 


predators 


establish constantly changing hierarchies 
among themselves. 
Hazards and diseases The white-footed 


crayfish moults about six or seven times 
during its first year, while it is still growing 
Until the second moult, it is carried around 
by its mother, but after this it is very vulner- 
able at moulting time, and many crayfishes 
are lost to predators. The ave life-span 
under normal circumstances is six to seven 
years, and maturity is not reached until the 
third or fourth year, after which the adults 
probably breed each year 

The greatest number of mortalities in the 
crayfish population occur within 
three months of the young hatching. Studies 
made of stream populations show that some 
time elapses before the young acquire the 
nocturnal feeding habit. This is a disadvan- 
tage, as their relatively soft bodies and small 
size makes them ideal food for day-feeding 
trout and other fishes. The main predators of 
adult crayfishes are herons, otters and fishes. 

Outbreaks of disease occur from time to 
time among crayfish populations. The white- 
footed crayfish is sometimes affected by 
porcelain disease, which is caused by a 
minute single-celled parasite that invades 
and breaks down the muscles. 

The most serious disease, however, 1s 
crayfish plague, a highly contagious fur 
that attacks soft parts of the body and can 
dramatically reduce or even eliminate whole 
populations. There is no firm evidence that 
crayfish plague has ever occurred in the 
British Isles, but in 1902 the naturalist 
Charles Cornish may have witnessed the 
Tavages caused by a bacterial disease, or 
perhaps even crayfish plague, when he wrote. 
‘The almost complete destruction of the cray- 
fish was due to a disease which first appeared 
Near Staines and worked its way up the 
Thames .. . The neat little freshwater lobsters 
turned almost red as if they had been boiled, 
crawled out of their holes and died . . . Under 
some of the most closely perforated banks 
they lay like a red fringe along the riverside 
under the water.” 

_ Cultivation In past centuries, the white- 
footed crayfish was considered to be a 
delicacy, However, because of its small size 
When compared with its European relatives 
it has never been seriously cultivated, al- 


two to 


Mating in crayfishes 


though in Europe crayfish cultivation has 
been practised for centuries. Recent interest 
in the farming of crayfish in this country has 
led to the introduction of at least one north 
American species, the Californian crayfish 
(Pacifastacus leniusculus) into a number of 
private waters. 


Above: The male turns the 
female on to her back, then 
fastens a white, adhesive 
ribbon of sperm packets on 
to her underside, These 
fertilise the eggs she 
produces later. The females 
have to be relatively passive 
during mating since those 
that are aggressive or 
reluctant to mate are often 
injured by the males. Some 
days after mating, the female 
is ready to spawn. She 
turns on her back and lays 
her eggs into a ‘pond’ of 
jelly held in her abdomen 


Live red-footed crayfishes 
(Astacus astacus) have also been imported for 
sale to restaurants. If these species escape 
into our natural waters in sufficient numbers, 
they could possibly establish themselves and 
compete with our native species. The effects 
of this hard to estimate, but should 
crayfish plague ever occur in this country, the 
white-footed crayfish will have far less resist- 
ance than the hardier imported species. 


are 


Right: TE ggs are 
by the fine hairs on the 
limbs of the female's 
abdomen and she carries 
them for about nine months 
until the following June. 
During this time she hides 
among submerged tree roots 
and beneath stones in 
deeper water. When the 
crayfishes hatch they 
measure slightly less than 
1cm (gin) in length, They 
moult as they grow and 
after the first moult, attach 
themselves to their mother's 
limbs, using their small 
claws (below) 
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Herbs such as basil and thyme 
are both members of the mint 


family and, along with the well 
known lavender, watermint and 
peppermint, contain aromatic 


oils that have made them 
important in both medicine and 
cookery 


The Labiatae o nt family is one of the 
largest of all fl plant famili id 
contain: ict ints as bug the 
deadnettles, sage and mint itself, All members 
of the family have certain features in com- 
mon; distinctive square stems, leaves borne 
n opposite pairs and flowers that form a 
whorl around the stem above cach pair of 
leaves and often grow in long, dense spike 


arly 70 
family in the British Isles and many 


of them are traditionally of great importance 


There are r species of the mint 


growing 


in the production of medicines, cosmetics and 
toiletries, as well as in cooking 
Aromatic plants When the 


bruised or crushed, they produce pleasant 


plants are 


iromatic scents. This is due to the release of 


ential oils that are found in the leaves. 


stems and the flowers. 
in glandular hairs and in glands which appear 


The oils are contained 
as numerous translucent dots, often red or 
golden in colour, on the surface of the plant 
When the leaves are rubbed or crushed 
oils, which evaporate rapidly 
into the air 

The exact combination of chemicals in the 


these 


are released 
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The flowers 


Above and left 
of wild marjoram, seen from 
July to September 
sometimes have a purple 


appearance. This is due to 
the purplish bracts on the 
crowded flower heads. 
Found on dry grassland and 
chalky soils, the plant 
reaches a maximum height 
of 60cm (24in) 


Opposite: Pennyroyal 
flowers from August to 
October in wet, shady areas. 
It is still found in England 
and Wales, but is rare in the 
north and in Ireland, and 
does not grow in Scotland 
In the 17th century it was 
believed that if pennyroyal 
was wrapped in a cloth and 
placed in a bed, it would 
drive away fleas. In times 

of poor health and bad 
sanitation, many of the 
aromatic mints were used to 
drive away insects or 
disguise unpleasant smells. 


between species. but a sing 


compound is often unique to, or predor 


oil varies 


These 
thus thyme 


in, a particular species. compound 
are named after the plant 
named after thyme (Thymus) and ment 
takes its name from mint (Mentha) 

Culinary mints The mints have « culina 
history dating back to the Stone Age, making 
them some of the oldest of European herbs 
used by man. About seven species of mint 
and a number of hybrids between 
species, grow wild in Britain. Someare native 
others, such as spearmint, are introductions 

The most common species is water mint 


(Mentha aquatica), which was perhaps Ns 
It hits 


these 


one most widely used in carly times 
distinctive, often reddish, stems, hairy leaves 
and short, compact spikes of pinkish flowers 
and is found in damp places throughout the 
British As it was common and gathered 
easily in the wild, it was never cultivated, 
although it is important as a parent plant of 
many of the hybrids, (such as peppermints)- 
It is not used very often as a herb as It Is 
considered rather course and inferior In 
flavour to other types of mint. 


Isles. 


Two other common mints are horse-mint 
and pennyroyal. Horse-mint (Mentha longi 
folia) is easily distinguished by its very hairy 
foliage and long dense spikes of lilac or 
white flowers. It has a rather disagreeable 
scent that makes it unsuitable for use a 


a 
herb, but it is important as a parent of the 
hybrid spearmint 

Pennyroyal (Mentha pulegium) is a sprawl 
ing plant with small oval leaves. Now quite 
rare in the wild, growing mainly in southern 
England, it is now commonly cultivated in 
kitchen gardens. It is often used in stuffings 
and soups because ofits strong flavour 

Spearmint (Mentha x spicata) is probably 
the best known of the mints, and the most 
widely grown. It is believed to be a hybrid 
ofhorse-mint and round-leaved mint (Mentha 
suaveolans), and only occurs in the wild 
where plants have escaped from cultivation 
The almost hairless stems and leaves are 
bright green and yield the pungent, familiar 
scent which is used in a wide range of 
products, from toothpaste and chewing gum 
to sauces and vinegar. 

The equally well-known peppermint (Men- 
tha x piperita) is also a hybrid, its parents 
being watermint and spearmint. Originally 
described in 1696 by the botanist John Ray, 
it is widely cultivated today, Many of the 
peppermint plants now used throughout the 
world are hybrids which originated in 17th 
century England. 

Although peppermints are generally dif- 
ficult to tell apart, two species can be identi- 
fied by their colour. Black peppermint has 
dark purple stems and oval, purplish leaves 
It has a stronger scent than, and is generally 
preferred to, white peppermint, which is 
greener and has narrower leaves. Both kinds 


Above: In flower from May 
to September, basil-thyme 
is a small, attractive plant 
reaching a height of 20cm 
(Bin). It prefers chalky soils 
and grows among rocks, but 
its distribution is limited 

to south-east England 


Left: The flowers of wild 
basil appear from July to 
September, always directly 
above a whorl of leaves. 


8 
F & 


Horse-mint flowers 


July-Oct in damp July-Sept, in ditches, July-Sept, in damp 
places, Ht 50cm (20in) roadsides. Ht 50cm (20in). wasteland. Ht 60cm (2411 


Watermint flowers Peppermint flowers 
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can be found in damp places, especially along 
roadsides and ditches. 

In times past, members of the mint family 
were widely used in cooking, either to disguise 
old or poor quality meats or simply to add 
flavour to bland dishes. Mint cake, mint 
vinegar and mint punch were also made, and 
the candied leaves were a favourite sweet 
Today, mint is traditionally served with 
lamb, or with various vegetables such as 
cabbage or peas. 

Seer eaafevouring) foed|sMacjoram 
another member of the mint family, is a 
popular culinary herb. The leaves used by 
cooks today are most likely to come from 
two species, pot marjoram or sweet mar- 
joram, both natives of the Mediterranean; 
the flavour of the British plants is not as 
strongas that of plants from sunnier climates 
However, wild marjoram (Origanum vulgare) 
is widespread in Britain, particularly in 
England and Wales. It has tiny pink flowers 
crowded into numerous dense heads, and 
was once used to crown wedding couples, as 
it was considered to be a symbol of happiness. 

Thyme (Thymus praecox) grows through- 
out Britain and Europe and is a well-known 
and widely used condiment. Though rarely 
growing higher than 7cem (23in), thyme is a 


Right: The delicate 
fragrance of thyme may be 
responsible for its association 
with love, and its use as a 
symbol of love in medieval 
times. The fragrance is 
produced by the aromatic oil 
contained in the leaves 
father than in the flowers 
(above). The flowers have 
four equal lobes and purplish 
sepals and appear from May 
to August. They contain 
nectar which makes them 
very attractive to bees 
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shrub. It is usually found in dry grasslands 
and heaths where it forms sprawling ever- 
green mats from which short flowering stems 
rise. The nectar in these crowded heads of 
pale pink flowers is popular with bees, 

Basil-thyme (Acinos arvensis) is not a 
thyme at all, but is closer to a group of near 
relatives, the calamints. Its scent and flavour 
are similar to thyme for which, like wild basil 
it was often used as a substitute 


Like thyme, basil-thyme is a low-growing 
bushy plant found on chalky grasslands 
However, it differs in that it is an annual, and 
its flowers are purple with white markings on 
the lower lip. Wild basil or cushion calamint 
(Clinopodium vulgare) is a perennial, living 
in hedges and wood margins where it grows 
as a tall, rather untidy plant with its flowers 
appearing in dense, spiky whorls 

Old favourites Many other members of the 
mint family were used as herbs, although their 
popularity has declined over the years. Cat- 
mint (Nepeta cataria) has a similar flavour to 
pennyroyal and was used as a seasoning, 
although it is probably now best known for 
the attraction it. holds for cats. Hyssop 
(Hyssopus officinalis) and winter savory (Sat- 
ureja montana), both garden escapes, were 
widely used as condiments, winter savory 
having a hot, spicy flavour. Ground ivy 
(Glechoma hederacea) was sometimes used 
in the brewing of beer until it was replaced by 
the hop, hence its alternative name—alehoof. 

Special scents Mints produce a wide range 
of scents. Round-leaved mint, for example, is 
sometimes called applemint because its scent 
resembles apples. It is a native species, found 
throughout Britain on roadsides and in waste 
places, along with ginger mint (Mentha x 
gentilis), a hybrid of uncertain parentage. 
Gardeners have bred many other species and 
hybrids with different scents. Lavender, for 
example—which is not a native British plant— 
was grown commercially in southern England 
at the turn of the century, primarily for the 
scented oil it produced. 


Mints and medi ine 
Mints have always been, 
used medicinally. Often 
drunk as infusions, mint, 
thyme and marjoram were 
all used in the treatment 
of colds, fevers and Colic. 
Oil of marjoram was used 
as a tincture for toothache 
and basil-thyme was a 
treatment for hysteria, 

as well as being used in 
ancient times both to 
drive away serpents—and 
if this failed, to treat 
their bites. Scents were 
also important 

Wild marjoram and wild 
basil were used as 
‘stewing herbs’ —being 
added to the rushes 
covering the floors in 
medieval times so that 
their sweet scents would 
be released when they 
were trodden on. Judges 
carried wild basil in 
nosegays to protect 
themselves from 
unpleasant odours and 
diseases, and stored 
linen was scented with 
lavender bags and sprigs 
of lavender, Mints and 
lavender were both 
constituents of pot- 
pourri, which is still 
popular today, while 
fragrant watermint was 
used as an early variety 
of restorative smelling 
salts. 

Mints today seem set for 
a medicinal revival—their 
essential oils have been 
found to contain useful 
anti-fungal and anti- 
bacterial properties. 


GREY GEESE 
OF FIELD & 
FARMYARD 


The greylag goose is the 
ancestor of the familiar white 
goose of farmyards and fairy 
tales. Semi-domestic greylags 
are widespread, but wild birds 

are confined to the north. 

The greylag goose is one of se’ 1 species of 
So-called *grey’ geese found in Britain. The 
others are the pink-footed, bean and white- 
fronted geese; all have predominantly grey 
Plumage which distinguishes them from the 
Canada, Brent and barnacle geese, which are 
brown or black. 


n adult weighs about 2-3kg 
4-641b)—and differs from the others in its 
combination of large round head, stout 
pink bill and pink legs. No other grey 
goose eatures. In flight the bold 
e grey forewings of the greylag show up 
y and also help to distinguish it from 
other e 
MM from Iceland Although Britain 
supports a small but growing population of 
breedin; . the great majority found 
in this c 'y are winter visitors from their 
breeding grounds in Iceland. Most of these 
birdscan be seen in lowland areas of Scotland, 
particularly Aberdeen, Perth, Kinross, the 
Lothians and the Solway Firth. 
These winter ors arrive during the 
cond half of October and head imme 
for the stubbled fields of harvested barley 
and wheat, where they feed off spilt grain. 
Soon afterwards, the potato harves 
ed and the greylags perform a useful s 
the farmers by eating all the broken and small 


orang 


Above: Many greylags are 
5 domestic and kept on 
privately owned lakes. 


Below: Semi-domestic 
lags are widesp 
al breeding birds 
‘onfined to Scotland 
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white rump 


Below: A typical brood 
consists of between four and 
six chicks. Both parents 

help to look after the chicks, 
and the family stays 

together into the winter 
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Greylag goose (Anser 
anser). At 75-90cm 
(30-35in) long, the largest 
of the grey geese found in 
Britain, Apart from size, it is 
distinguished from other 
species of grey goose by 
its paler plumage, pink legs 
and orange bill—though 
some birds in eastern 
Britain have pink bills 


tubers left behind. Without this *moppi 
up’, these tubers would sprout again the 
following year as ‘rogue’ potatoes 

These food sources are soon exhausted, 
however, and from late November through 
to the spring the geese turn to feeding on 
grass, so becoming the farmer's enemy rather 
than his friend. At first the problem is not 
serious since, in winter, sheep and cattle are 
usually brought in and fed with hay and other 
foodstuffs. But as soon as the animals are 
turned out to graze on the spring grass they 
and the g 

Numbers increasing The conflict between 
the migrant greylag and Scottish 
farmers has intensified in recent years because 


ese come into direct competition 


geese 


of the steadily increasing population of 
winter visiting greylags. Since 1960 their 
numbers have more than doubled to their 
present total of about 90,000 

: This increase is due partly to better pro- 
Enot Fibee reserves being set up to prevent 
is the change in Scottish agrieeitein eee 
years. Much more barley and potatoes ent 

arley and potatoes are 
being planted now, and more Pastures are 
being improved and fertilised. So, as the 
ce mers sow ae and improved crops, they 

rovide better feeding for greylz : 

Farmers now ue seat fees etme 

a Ss to keep the 
geese away from certain fields, but only with 
partial success. . 

Return to Iceland In late April the winter 
migrant greylags return to their breeding 
grounds in Iceland. Their favourite sites for 
breeding are lowland river valleys, and 
marshy areas beside rivers and shallow lakes 
The nest is usually a simple scrape, hidden 
among thick vegetation, The eggs, usually 
between four and six, are incubated by the 
female alone while the male stands guard: 
the process takes 28 days: 

The family stays together throughout the 
autumn migration and following winter, so 
that the young learn directly from their 
parents the best m tion routes and where 
to feed and roost over winter 

Resident greylags Not all our winter pop- 
ulation of greylags depart for Iceland in the 
spring. A few wild greylags are resident in 
Britain, mainly in the north-west of Scotland 
and the Outer Hebrides. These are the 
remnants, no more than 2000-3000 indi- 
viduals, of a population that once bred 
widely in England and Scotland. As recently 
as the 17th century greylag geese bred com- 
monly in the fenlands of 


sast Anglia. But 
gradually man’s activities have reduced their 
numbers to their present level, both by direct 
persecution and by draining the bird’s marsh- 
land habitat. 

Fortunately, the tiny Scottish population 
is now increasing. Greylag geese have begun 
breeding on uninhabited offshore islands and 
on islands in large lochs. One of our largest 
breeding colonies is on Loch Druidibeg in 
South Uist, where there are many small 
islands covered with bracken and scrub 
ideal habitat for greylags. The Loch is now 
a part of the National Nature Reserv 

Semi-domestic greylags All the greylags 
described so far can be seen only in Scotland 
and the far north of England. Yet greylags 
appear in many different parts of the British 
Isles. These birds are neither the winter 
migrants from Iceland nor the indigenous 
wild greylags of Scotland, They are sem 
domestic and have been introduced to their 
present breeding grounds. Over the yea . 
landowners, people with private collections of 
wildfowl and wildfowlers themselves have all 
established free-flying flocks of greylags. 
Some people have done this to produce birds 


for shooting, others simply for the pleasure 
of seeing a flock of geese. 

There are now at least 3000 semi-domestic 
greylags scattered around the country, mostly 
in small flocks, though in south-west Scotland 
around Stranraer there is a resident popula- 
tion of about 1000 birds. These are all 
descended from eggs and young brought 
down from the Outer Hebrides in the 1930s, 
and most of the semi-domestic flocks in the 
rest of the country are, in turn, descended 
from the Stranraer birds. 

A few greylags found in eastern England 
have pink bills but otherwise resemble ones 
with more orange bills. These gr 
descendants of birds found in eastern and 
north-east Europe; they were introduced to 
Kent in 1973 
Domestic geese Almost all the domestic 
rmyard geese we see today are descended 
from the greylag goose. Greylags have been 
domesticated for a very long time. Egyptian 
frescoes dating back to 2000Bc contain 
recognisable drawings of domestic geese. The 
birds represented are patterned like greylags 
but the drawings are clear enough to show 
details of shape that are typical of domestic 
birds. For example, the birds depicted are 
bulkier, with longer necks and a more erect 
stance than wild greylags; all these are 
typical features of domesticated rather than 
wild geese. 
he ancient Gr 


ylags are the 


ks and Romans also kept 


Triumph ceremony 

Greylag geese have a highly ritualised 
form of courtship display known as the 
triumph ceremony. In this, both birds 
extend their necks forward with their 
heads held low and close together—but 
side by side so that neither bird is face- 
on to the other. Established pairs also 


perform this ceremony when they meet 


Above: When an intruder 
comes too close, a greylag 
goose adopts a threat 
posture in which it juts 

its neck out 


Right: The familiar 

domestic goose is descended 
from the greylag, Its 

white plumage is the result 
of thousands of years of 
inbreeding 


Below: A winter flock of 
greylags with some domestic 
geese in the background. At 
ht greylags fly off in 

their familiar V-formation 

to their roosting places on 
lakes and reservoirs. Come 
the morning they return to 
the fields. 
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geese descended from greylags. The Romans 
kept geese as guards, relying on their vocifer- 
ous calls to alert them to the presence of 
intruders. On one famous occasion, the 
calling of geese is supposed to have saved 
Rome from a surprise attack 

Of all the species of geese in the world, the 
greylag was the obvious one for man to 
domesticate. The reason is that greylags 
breed freely in temperate and sub-tropical 
regions, whereas nearly all other species 
migrate to the uninhabited Arctic to breed 
So the eggs and young were readily available 
for stealing. Gradually the birds began to be 
bred selectively for size—to increase the yields 
of meat and eggs—and over thousands of 
years this process of continual inbreeding led 
to all-white geese being born. Today all-white 


domestic geese are a familiar sight around our 
farmyards. 


WOW 


RESTLESS 
WANDERERS 


The familiar, big, sooty 
black Devil’s coach-horse, 
often seen scurrying over 

garden paths, is a rove-beetle 
—one of a host of species 
that make up the largest family 
of beetles in Britain. 


Rove-beetles-members of the family Staphy- 
linidae—are so-called because of their restless 
habits and widespread occurrence. There are 
about 1000 species in the British Isles, their 
success being due primarily to their ability 
to adapt to an almost infinite variety of 
habitats. They are generally either carni- 
yorous or waste-feeders and various species 
can be found in rotting vegetation, fungi, 
seaweed, animal droppings and carcases, 
under stones and tree bark, in moss, flowers, 
or in the nests of ants, mammals and birds. 

Family characteristics While ranging great- 
ly in size, from about one millimetre to three 
centimetres, all rove-beetles are built on much 
the same structural plan; indeed, many of the 
smallest are, at least superficially, virtual 
miniatures of those at the other end of the 
size scale. 

Their most characteristic feature, apart 
from a long narrow body, is the extreme 
shortness of their wing covers (elytra), which 
are square-ended and unlike those of most 
other beetles in that they leave several seg- 
ments of the abdomen exposed. The elytra 
usually hide and protect a pair of fully opera- 
ational wings, although some species are 
wingless, 

Minions of the Devil The largest and most 
commonly seen British rove-beetle is the 
Devil’s coach-horse, or cocktail, which is 
almost exclusively carnivorous. A restless 
hunter, the adult beetle scours garden, hedge- 
tow and woodland for prey, which can in- 
clude woodlice, millipedes, spiders, snails, 
small worms and a variety of insects, includ- 
Ing carwigs, as well as the larvae of butterflies 
and moths. Victims are generally taken under 
cover, where they are torn to pieces in the 
beetle S large pincer-like mandibles. 

Geet propeclichorse beetles occasionally 
Laren uring the daytime, this ten- 
y being Most marked towards the end of 
summer when individuals seek mates, You 
can often find them on garden paths where 
unfortunately, they are sometimes crushed 
underfoot, Male and female beetles copulate 
end-to-end, usually under a stone, Fhe oval 
goat obe scr deposited in the soil. 
'yS certain physical simi- 
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larities to the adult, notably in its glossy 
dark brown or black head and thorax, as well 
as its equally impressive pair of mandibles. 
The abdomen, however, is whitish and soft 
(to allow for growth) and bears a pair of 
sensory appendages at the tip. The larvae are, 
if anything, even more predatory than the 
adults and are liable to attack almost any 
prey of manageable size that crosses their 
path, including smaller adult rove-beetles. 

Some other species A number of other 
large rove-beetles, as well as a host of smaller 
species, seek food and breeding sites in 
decaying matter. The widespread Creophilus 
maxillosus, for example, is most commonly 
found on carrion, especially on dead birds 
and fish. The adults and larvae probably feed 
on the decomposing flesh as well as on the 
other insect larvae that subsist on it. About 
two-thirds of the size of the Devil’s coach- 
horse, the adult is distinguished by the greyish 
down on its elytra and abdomen. 

Emus hirtus is about the same size as 
Creophilus, but with a yellow-orange down 
on its head and pale grey hairs on the lower 
part of its elytra. It shows a special preference 
for cow dung, where it feeds on the larvae of 
dipterous flies as well as on those of dung- 
feeding beetles. The species is nowexceedingly 
rare in Britain, being confined to parts of 
south-east England. 

One particularly interesting species is Ve/- 
leius dilatatus which is found in the nests of 


Above: The Devil's coach- 
horse (Staphylinus olens), at 
2.5-3cm (1in) long the 
largest of our rove-beetles, 
in typical threat posture 
with the tip of its abdomen 
raised and jaws agape. It 
can also emit a repellent 
vapour from a pair of white 
glands at the end of its 
abdomen, or squirt a 
nauseous dark brown fluid 
from its mouth and anus. 


A hidden enemy 
The Devil's coach-horse 
larva has a subtle enemy 
—Codrus niger, a species 
of parasitic wasp, that 
seeks it out and lays as 
many as 20 eggs in or on 
its body. The larvae that 
hatch from these eggs 
consume the beetle larva s 
inner tissues and eventually 
force their way out of its 
cuticle to pupate along its 
sides like miniature white 
gargoyles. The larva !S, 

of course, killed in the 
process. Other enemies 

of the larva include 

birds and insectivorous 


mammals. 


hornets. At one time it was thought that the 
beetles parasitized the hornet’s brood, but it 
jis now known to feed mainly on the fly and 
other beetle larvae that also live in the 
hornet’s nest. Another species, A/eochara 
hilineata, is remarkable for displaying hyper- 
metamorphosis (having two larval forms) 
During the first part of its larval life it is 
active and free-living; after this it gnaws into 
the puparium of a dipterous fly, where it 
changes into a fleshy grub and feeds as a 
parasite on the fly pupa 

Many rove-beetles live as welcome or at 
least tolerated guests in the nests of ants 
Lomechusoides strumosa, for example, is a 
minute species that spends its whole life in 
the nest of the ant Formica sanguinea, both 
adults and larvae being fed and tended by the 
ants in return for a sweet substance secreted 
from hair tufts at the base of the beetle’s 
abdomen. 

Maternal and social behaviour Certain rove- 
beetles, such as the 5mm long Platystethus 
arenarius, display the beginnings of a kind of 
behaviour more typical of social insects like 
ants, bees, wasps and termites. Living and 
feeding in dung, the female beetle constructs 
a special chamber for her eggs, protecting 
them and keeping them clear of fungal growth 
until they hatch. Other species are merely 
gregarious. They include species of Bledius 
which make communal burrows in mud. 

Jet-propelled beetles Srenus is another rove- 
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Emus hirtus; 
18-28mm (4-1in) long, 


1 


Velleius dilatatus; 15-24mm 
(§-Zin) long. Lives in 
hornets’ nests. 


u 


Creophilus maxillosus; 
14-22mm (3-Zin) long. 
Found on carrion, 


Stenus biguttatus; 
4-5mm (3-#sin) long. 


Above: Paederus littoralis 
is a wingless, 8mm long 
rove-beetle. Its contrasting 
colours warn predators that 
it tastes unpleasant. 
Paederus is also capable 

of exuding a caustic fluid 
that can raise quite severe 
blisters on human skin. This 
species has a widespread 
but local distribution in 

the British Isles. 
Staphylinus caesareus, 2cm 
(3in) long, also exhibits 
warning coloration 


Below: Devil's coach-horse 
feeding on a woodlouse. 
Although this species has 
large 13mm (3in) long, 
transparent, brownish wings 
that fold in a complicated 
way under the wing cases 
(elytra), it uses them only 
sparingly, preferring to hunt 
and mate on the ground. 


beetle genus to display some tendency 
towards gregariousness, notably during the 
winter when large numbers can be found 
close together beneath stones and old logs. 
Ranging from about 3-7mm in length, our 
60 or so species are recognisable by their large 
eyes and rectangular elytra. 

Some Stenus species, S. biguttatus for 
example, have certain highly unusual physical 
and behavioural attributes. Their mouthparts 
are analogous to the ‘mask’ of dragonfly 
nymphs; the ‘tongue’ is hinged at the centre 
and can be suddenly extended forward to 
catch prey, such as springtails 

Living mostly on the banks of rivers, lakes 
and ponds, the beetles use a particularly 
effective means of escaping flooding or 
predator attack. Although they can only 
walk slowly over the water surface, they can 
dramatically increase their rate of progress by 
what amounts to jet propulsion. A special 
liquid, squirted from the end of the abdomen, 
has the camphor-like effect of lowering the 
surface tension of the water behind the beetle, 
with the result that it is thrust forward rapidly 
for several inches. 


THE SIKA: A SHY 
WOODLAND DEER 


Sika deer are shy creatures that lie up in woodland 
hideaways during the day and emerge from cover just 
before dusk to feed in the open, returning again 
at dawn. Because they are so secretive, the only 

place you are likely to see them is in parks. 


SIKA DEER (Cervus nippon) 


Weight 
56-9' 


Adult 
(125. 


vale (sta 
mek 9) 


The sika is one of the most recent deer to be 
introduced to the British Isles. A stag and 
hind were acquired by the Zoological Society 
of London in 1860, but these did not breed. In 
the same year a and three hinds were 
introduced to Powerscourt Park in Ireland. 
The four Powerscourt animals bred success- 
fully and their progeny were introduced to 
many deer parks in England and Scotland. 
Most of the feral populations are the result 
of escapes from these parks 

_ Seasonal appearance The sika is a medium 
sized di imilar i iz the more 
frequently seen fallow deer. The summer coat 
of both hind and stag is reddish chestnut, 
with white or fawn spots arranged roughly 


in lines. The stag’s summer coat is slightly 
darker than the hind’s, however. A dark, 
almost black, line runs along the spine with a 
row of spots on either side. 

The change from winter to summer coat is 
gradual, beginning in early May and usuall 
complete by the end of June. The change back 
to winter coat is equally gradual and be; 
in July or August. Both coat 
with the hair around the deer’s n 
shoulders. In winter the hinds ar 
uniform grey, lighter on the neck and under- 

with a faint indication of 
spots of the . The stag’ 
winter coat is much darker than the hin 
sometimes appearing nearly black. 

Both s a white, heart shaped tail 

ker hairs. When the 

deer is of this patch become 

erect and fan out, enlarging the tail patch to 

twice its normal diameter and acting as 4 

ignal to other deer. The long white 

uated on the hock gland near the 

r joint of the back leg are a u ful con- 

tion of identification, since no other 

deer has this feature. The sika deer's 

tail is shorter than the fallow deer’s, and IS 

white with a black line down the middle of us 

upper surface. The width of this line varies 

ably and Imost absent in some 

individuals. Both sexes have a U-shaped line 

of lighter hair running from above the eyes 
to a point between them. 


Above: Sika deer do not 
form large herds in the wild. 
However, hinds from a 
particular area of a forest 
tend to feed in the same 
areas, SO groups of grazing 
deer are sometimes seen. 


Above right: Mature stags 
begin to grow new antlers in 
April, immediately after the 
old ones have been shed 
The velvet of the stag in the 
middle is being removed and 
hangs in shreds. 


Below: Stags in chestnut 
summer coat and much 
darker winter coat. 


grey-black coat 
with no spots 


Antlers Only stags bear antlers. Young 
male calves start to grow pedicles (bumps of 
bone from which antlers grow) at about six 
months. These develop into single spikes in 
the second year. In the third year the stag’s 
antlers develop six points—brow, trez and 
unbranched top. The full head of eight points 
does not develop until the stag is several years 
old. Very occasionally extra points grow after 
the full set of eight points is reached. 

The antlers are shed in April and a new set 
begins to develop immediately. The velvet on 
the new antlers varies in colour from black 
to reddish. During August the stags remove 
the velvet from their antlers by rubbing 
them against trees or shrubs so that they are 
ready for the fighting of the rut which begins 
in September. 

Habitat The sika is a woodland animal 
which lies up in cover during the daylight 
hours. Conifer plantations give excellent 


antlers 
lack velvet 


antlers 
in velvet 


teddish-chestnut coat 
with white 


or fawn spots 


shelter until the trees lose their lower branches 
and cease to provide the necessary low cover. 
These plantations are then deserted by the 
deer which move to more sheltered areas 
Sika are never seen far from cover, usually 
remaining within about 200m (219yd) of 
the woodland edge 

Territory and range Hinds appear to adopt 
a home range that consists of a small wood or 
a section of forest where they lie up duri 
most of the daylight hours, together with 
fields or open ground where they graze 
during the hours of darkness. They may have 
two completely separate feeding grounds. 
The area where the hind lies up is shared with 
the calf produced that year. The daytime 
lying up areas of the hinds tend to overlap 
In typical forestry plantations divided into 
compartments by long, straight rides, it is 
possible to get occasional glimpses of the 
gradual move from the lying up area to the 
feeding area which begins two hours before 
dusk 

From the begining of November until the 
start of the rut the following September, the 
stags follow the same daily pattern as the 
hinds~movying out from the woodland to 
feed at night. During this time it is not un- 
usual to see stags and hinds feeding in close 
proximit 

During the rutting season the stag stays on 
his territory, defending it against trespassing 
rival stags. Fighting between stags is virtually 
confined to the rut and the defence of 
territory. Usually it is nothing more than 
sparring between the master stag (the ac- 
knowledged owner of the territory) and a 
subordinate male. Occasionally it is more 
serious, as when one master stag is challenged 
by the master stag of another territory. Unlike 
a red deer stag which rounds up a harem and 
defends it against other males, the sika 
defends a territory, rather than a hind or herd 
of hinds. 

The master stag marks his boundaries by 
periodically thrashing the undergrowth and 
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lower branches of trees with his antlers, This 
probably transfers scent secretions which 
another stag will recognise as ‘keep off signs. 

Within the territory the stag adopts a 
rutting stand or platform when mating takes 
place. Here the ground is worn bare of 
vegetation—even small trees may be destroyed. 

A stag will fight and challenge any master 
stags from other territories should they try 


to encroach on his patch, but subordinates of 


the same sex who have accepted the master 
stag’s dominance are tolerated on his territory 
and, in fact, form a kind of retinue. 

The rutting season begins in early Septem- 
ber and is at its height from mid-September 
to the end of October, although it sometimes 
continues through to December. By the time 
the rut begins the stag’s antlers are fully 
developed and free of velvet, and the hair 
round his neck has developed into a thick, 
dark mane. During the rut the stag does not 
leave the territory to graze. He loses up to a 
third of his weight during this time. 


At this time the stag becomes extremely 
dirty and smelly, wallowing in small, boggy 
pools which he has first liberally fouled 

Apart from the rutting season, sika deer 
are silent animals. During the rut, however, 
they are, like the fallow and red deer, ex- 
tremely vociferous. The rutting call of the 
stag is a whistle or scream—repeated three or 
four times—the middle phrase being louder 
and more pronounced 

Reproduction A hind normally comes into 
season for the first time at about 16 months 
old and, from her third year onwards, is 
seldom without a calf by her side. The 
gestation period is about eight months and 
the calves are mostly born between 20th May 
and the end of June. A single calf is born 
multiple births are unknown. The calf spends 
the first two weeks lying up in cover while 
the mother feeds on her own. On her return 
she bleats to the calf, which emerges from 
its hiding place and joins her. Soon the calf 
oraging with its mother. 


goes out 


Left: Calves are born with 
a distinctive coat Similar 
to the hind's but browner. 
It has the same lines of 
white or fawn spots along 
each side. The tail patch is 
much smaller than the 
adult's and lacks the 
distinctive surrounding 

black hairs. During the first 
three months of life the 
baby coat gradually changes 
to the winter coat. The calf 
is hidden in the undergrowth 
while the hind is grazing 
between dusk and dawn 


Sika distribution 


Below: The hind is smaller 
and lighter than the stag 
and does not have antlers 
Her summer coat is a rich 
reddish chestnut and the 
back is dappled with whitish 
spots; the neck and 
underparts are lighter. 
Notice the conspicuous dark 
line down the back and the 
line of lighter hair above 

the eyes. 
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Alder flourishes best in wet places, but 
occurs 


BRITAIN’S 
ALDER WOODLAND 


This fine example of alder carr (below) is at Flitwick 
Moor in Bedfordshire. The scene is dominated by 
mature alders, on whose trunks climbing honeysuckle 
can be seen, while here and there the marsh supports 3). , ri 
tufts of buckler fern and cyperus sedge. 


olid 


taken by birds is shaken free by the wind 
before spring. 

Two birds in particular have learnt to 
exploit alder seeds and are largely dependant 
on them for their survival through the winter. 
These are the redpoll and the siskin, both 
finches which, in Europe, breed mainly in 
the northern forests, but move southwards 
for the winter 

Alder has evolved to cope with the birds’ 
depredations by producing enormous quan- 
tities of seeds. However many are taken, there 
are always enough left to ensure the survival 
of the species. The water-resistant seeds float, 
and rivers and lakes are important agents of 
dispersal. When the seeds are washed up on 
shorelines they are eaten by small mammals 
and birds, particularly wildfowl. From those 
that are left, where there is not too much 
competition from other plants, seedlings may 
grow rapidly to produce new trees. 

The vigorous growth of alder is made 
possible by bacteria contained in small swell- 
ings, or nodules, on the roots. These are 
“nitrogen fixing’ species of bacteria, that have 
the ability to extract nitrogen directly from 
the air—something that no higher plant or 
animal can do. Both bacteria and tree benefit 
from an exchange of nutrients, and alder 
obtains a rich supply of nitrogen and the 
other materials it requires for rapid growth. 

Alder carr Alder woodland that has 

developed by natural succession from marsh- 
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Above: Marsh violet, which 
is found in the upper parts 
of alder gullies, In this 
community you can also 
find broad buckler fern. 
wood horsetail, loose 
spiked wood sedge, les: 
skullcap, yellow archange 
and occasionally cyperus 
sedge 


Left: Cyperus sedge, which 
can easily be recognised 
by its yellowish-green 
colour and the elegantly 
hanging female spikes. 


land is known as alder carr. One of the best 
places to see it is on the Norfolk Broads, 
where it covers extensive areas, Pollen records 
tell us that alder has been Present on the 
Norfolk Broads for thousands of years, but 
the alder carrs in the floodplains of the 
meandering rivers are relatively recent, 
Broadland carrs have a lush, jungle-like 
atmosphere~a tangle of differing shades of 
green, soft black peat underfoot and shim- 
mering hordes of midges dancing in patches 
of sunlight. Ferns are abundant, particularly 
the marsh fern, a species now extremely rare 
outside Broadland, but also buckler ferns and 
the unmistakable royal fern, which was 
highly prized and sought after by the Vic- 
torians. Climbers, too, are plentiful—-most 
commonly honeysuckle, hedge bindweed, ivy. 
woody nightshade and wild hops. i 
Ancient coppice woodland Not far from 
the Norfolk Broads you can find alder grow- 
ing in a quite different situation, for it 
Occurs as a component of mixed coppice in 
a number of ancient woods in Norfolk and 
Suffolk. Trees that were once coppiced—cut 
back to stumps to encourage fresh shoots to 


grow —are easily recognised by their multiple 
stems. In these sites the distribution of 


coppice species is likely to be entirely natural 
Generations of woodmen took crops of poles 
from the coppice, without needing either to 
plant new species or remove trees. 

In the old coppice woods in East Anglia, 


Formation of alder carr 


1 Lake or pond with floating plants 
such as water soldier, frogbit and 
duckweed, and rooted plants such as 
water lilies, becomes choked with 
swamp-forming reeds and 
reedmace invading from the margins 


which becomes filled with 
Habitat thus 


form, 
decaying plant matter 


by marsh-dwelling plants and by 
young alder scrub 


Below right; The redpoll 
relies on alder seeds for 
food in winter. 


alder grows with a wide and colourful rar 
of partners—ash, hazel, birch, wych elm, 
hornbeam, bird cherry and small-leaved lime 
are all to be found there. Differences in their 
distribution can usually be attributed to 
variations in soil or drainz 


Below: Sweat Mere, a lake 
in Shropshire where the 
margin is invaded by 
tussock sedges, These 
develop as massive tufts of 
vegetation, on which alder 
seeds germinate, Dead and Br 
leaning alders have = 
become too heavy for the 
tussocks to support. The 
weight of their trunks has 
pushed the roots down into 
the oxygen-starved lower 
mud, killing the trees. 


Alder is gen- 
erally found growing in the less freely drained 
and more acid areas ; 

Tidal alderwood On the other side of 
land, in Somerset, Devon and Cornwall, 
alder is not common, except as a riverside 
tree. It does, however, occur in one par- 
ticularly striking habitat-tidal alderwood 
This was formerly more common but has 
been almost eliminated from Europe by coast 
defence works and reclamation of land for 
grazing. It is best seen today in the estuary 
of the River Fal in Cornwall. Here you can 
see a splendid transition from saltmarsh to 
sallow scrub, then to alder woodland and 
finally to dry oak-birch woodland. An ex- 
ceptionally diverse array of plant species 
grows in this sequence of habitats. 

New Forest Alder can be found in countless 
small valleys and bogs in the New Forest. It 
would no doubt be more widespread if 
seedlings and young plants were not con- 
tinually eaten by livestock, but it is well 
established in the wetter peaty places, where 
the grazing animals are wary of treading 
Having founda foothold, alder grows rapidly, 
eventually forming an alder carr, In the 
wettest places, bog myrtle and sallow are the 


2 Invasion of pond causes swamp to 


becomes drier, allowing colonization 


3 Alder compet 
marshy scrub species, and grows 
nto a mature wood—alder carr—on 
partly or wholly dry ground. Mature 
alder is now dominant, resisting 
colonization by other plants. 


vell with other 


only woody species to compete with alder, 
but on slightly higher ground birch, alder 
buckthorn, oak, holly and even yew can be 
found 

Alder carr in Scotland The Mound Alder- 
woods in Sutherland form the largest expanse 
of alderwood in the British Isles, Early in the 
last century a road and rail embankment was 
constructed across Loch Fleet, cutting an 
area of saltmarsh off from the sea, Fresh- 
water collected behind the new barrier, and 
water Alder spread rapidly to 
cover most of the marsh, and natural suc- 


levels rose. 


cession has been allowed to run its course 
since that time, with virtually no interference 
from man 

The result has been a large alder swamp 
with rich vegetation. The populations of 
birds, mammals and insects are equally rich 
Unfortunately it is not at all easy to get into 
this swampy place to see the fabulous range 
of wildlife. A few ridges of dry land, clad in 
Scots pine, lead into the area but it is other- 
wise impenetrable 
s It is common to find alder 

owing where springs rise in acid soils. A 
more unusual and interesting habitat is 
formed when, instead of rising in a spring, 
the water gradually seeps through the surface 
because its downward movement is impeded 
by underlying impermeable clay. This is 
known as a flushed surface, and sometimes in 
flushed valleys you can find long-established 
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woodland, dominated by alder, growing on 
wet peat. The Weald in Kent has a few such 
sites, and there is a fine concentration of them 
in the west of Berkshire. Known as alder 
they occur on the edge of elevated 


gullies, 
B acid gravels 


land bearing, for the most part, 
of the Reading and Bagshot Beds, overlying 
London Clay 

A typical gully contains a small stream 
which has cut a meandering channel through 
the gravel. The ground on either side is 
usually wet and peaty, and the water is 
moderately to highly acid, and low in plant 
nutrients. Mosses and liverworts are promin- 
ent, while the commonest flower is probably 
the opposite-leaved golden saxifrage; this 
may be accompanied in small quantities by 
its close relative, the much rarer alternate 


leaved species. 

Moving down the gully, as the water 
becomes less acid, you may discover a 
different range of plants: wavy bitter-cress, 
redcurrant, wild hops, alder buckthorn, wood 
speedwell and wood sorrel. The lowest parts 
of the gullies, where they have not been 
drained, may contain giant horsetail, tussock 
sedge, water mint, hemlock water dropwort 
and, in one or two sites, the rare wood club 
rush, 

Animals in alderwoods A multitude of 
insect species feed on alder foliage, including 
the caterpillars of over 40 moths, two of which 
even derive their name from their foodplant 
the alder moth and alder kitten. The cater- 
pillars, and other insects such as leafhoppers, 
weevils, sawflies and aphids, which also 
feed on the leaves, are preyed on and para- 
sitised by a host of other species, forming a 
complex living community. 
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Above: a water shrew 
coming down to the 
waterside to plunge in 
among the duckweed. In this 
picture you can just see the 
edge of the white belly as 
shrew turns its body 
sideways to look round 
Beside this tiny mammal 
the leaves of water forget 
me-not appear enormous 
Water shrews can dig their 
tunnels in banks held 
firmly together by the 

roots of alder. 


Alder wood may soon become infected by a 
large number of fungi. Some of these, such as 
the bracket fungi, produce conspicuous fruit- 
ing bodies, but many species may be present 
in a single tree or coppice stool without 
showing any external sign. Once fungi have 
started the process of decay, they open the 
way for insects that tunnel in dead wood 
primarily beetles and flies. The grubs of 
longhorn beetles, which tunnel in the wood, 
are a favourite food of the great spotted 
woodpecker. The willow tit is another insect 
eating bird which frequents dead wood, 
usually nesting in the soft trunks of rotted 
alders, willows and birches. 


Another animal which takes advantage of 


alder is the otter, which is now very rare in 
England and Wales. Only in the Western 
Highlands of Scotland is it managing to 
maintain a healthy population. In the low- 
lands it frequents unpolluted and undisturbed 
rivers with natural courses and dense bank- 
side vegetation. Their holts are often located 
amid the roots of large elders. The otter 
is probably the species which would suffer 
most if alder was to disappear from the 
British countryside. 


Above: The caterpillar of 
the alder moth develops a 
vivid colouring which may 
scare off predators. 

It is the only British 
caterpillar to have these 
paddle-shaped black hairs 
that stick out all along 

its body. 


Left: Tiers of the soft 
young fruiting bodies of 
/nonotus radiatus, a bracket 
fungus found mainly on 
alder. This exceptionally 
rich crop indicates that 

the wood is thoroughly 
infiltrated by the invisible 
threads of the fungus. The 
chemical changes brought 
about by the growth of the 
fungus make the wood 
edible for specialist insects 
and their larvae, some of 
which live in galleries in the 
wood for several years. 


HOVERING 
INSECT MIMICS 


As their name suggests, hoverflies are expert at 
hovering and can often be seen poised over flowers 
or high up in a woodland glade. They are remarkable 
for their mimicry of bees and wasps—a mimicry that 
goes much further than mere similarity of colouring. 


Above: Hoverflies are 
attracted to flowers and are 
important insect pollinators. 
Feeding on the pollen and 
nectar of this dandelion are 
two species, Syrphus 
ribesii (centre left) and 
Episyrphus balteatus (all 
others). As these insects 
hover their wings vibrate 
with extreme rapidity — 
perhaps 300 times per 
second or more. The males 
of some species seem to 
have a territorial instinct and 
make rapid darts at other 
males intruding on their 

air space 


Hovyerflies are among the commonest and 
most familiar of the many flies you can see in 
garden and countryside. There are more than 
200 species in Britain. Like all true flies 
(Diptera), they have only one pair of wings, 
the hind pair being greatly modified into 
small knobbed balancing organs (halteres). 

Marvellous mimicry Many hoverflies are 
banded with yellow on a blackish or metallic 
background-—colouring that gives them a 
superficial resemblance to wasps or bees. 
Some look extremely realistic, adopting even 
more of the appearance of wasps and bees. 
For instance, the wings of some have a dark 
front margin, suggesting the rolled wings of 
the common wasp; others have longer anten- 


nae than is usual in flies, again in imitation of 
bees and wasps; and most make a realistically 
bee-like buzzing sound if trapped 

Although such mimicry is widespread in 
insects, it seems to be particularly well de- 
veloped in hoverflies. In their association 
with flowers—where they can easily be seen 
by birds and other predators—such a resem- 
blance may give them a selective advantage 
Predators will avoid the harmless hoverflies 
in much the same way that they avoid the 
stinging insects. The larvae of hoverflies, 
which do not have such mimicking colouring, 
are preyed on by birds and parasitised by 
ichneumon and other parasitic wasps. 

A life-cycle centred on aphids 
of hoverflies produce larvae that feed on 
aphids and are important in keeping down 
the numbers of these destructive insects. 
Some of this group are common garden 
insects, most of them blackish with yellowish 
bands or paired crescents (lunules) on their 
bodies. One of the best known is Surphus 
ribesii; it is one of the larger species, at 12mm 
(Gin) long and with a wingspan of 25mm (lin). 
Its abdomen is dark, with three orange- 
yellow bands and two crescents at the base. 
You can frequently see it sitting on flower 
heads or hovering near flowers in sunny 
weather from April to November. 

S. ribesii, and its many allies, feeds at 
flowers: the females need to include pollen as 
well as nectar in their diet if their eggs are to 
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develop. Males wait on projecting parts of 
plants for females to pass, then fly in pursuit 
Mating usually takes place on vegetation 
Females lay their eggs singly or in groups of 
two or three on plants infested with aphids. 
They are attracted to the aphids by odour and 
hover over the aphid colonies for a short 
time before landing to deposit their 
Each female may lay 100 eggs a day, with a 
total of perhaps as many as a thousand. The 
eggs, less than 1mm long, are white and hatch 
in three to four days 

The minute white larvae immediately start 
to feed, plunging their hook-like mouthparts 
into the bodies of the unfortunate aphids and 
sucking out their soft body contents. There 
are three larval stages, with moults in between 

in all a 10-day growth period in which a 
single larva may consume over 800 aphids. 
The aphids make no attempt to escape, 
although the ants that attend the aphids to 
collect their honeydew often try to protect 
them. The Syrphus larva responds to this by 
exuding a protective slime which deters the 
ants. 

When full-grown, the larva attaches itself 
by its hind end to a leaf or twig, and, as with 
all more advanced flies, turns into a pupa 
within its last larval skin, which becomes a 
hard, pear-shaped. brownish case. After a 
further 10 days or so, the adult fly emerges by 
splitting the upper side of the case or 
puparium, 

Several generations of S. rihesii follow one 
another in this way, until autumn. At this 
time of year fully grown larvae seek out 
hiding places in the soil where they can pass 
the winter. They do not become pupae until 
March or April. 

_ Overwintering and migra: 
for example Scaeva pyrastri 


n Other species, 
a’ common blue- 
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Above: Hoverfly Episyrphus 
balteatus. This species 
overwinters as an adult fly 


Right: Syrphus larva 
feeding on an aphid. The 
larva pierces the aphid with 
its mouth hooks and quickly 
lifts it up, resting it ina 
hollow made by drawing the 
two front larval segments 
into the rest of the body. 
When moving about the 
larva, lacking eyes, waves its 
head from side to side in 
search of prey. It moves in a 
series of rippling undulations 
(like all Dipterous larvae, 

it is legless). The larva, pale 
orange-yellow in colour and 
rather slug-like, is 20mm. 
(Zin) long when full grown 


Below: Volucella pellucens, 
one of five fairly large 
species belonging to the 
genus Volucella 


black hoverfly with creamy lunules on 
its abdomen, have successive generations 
throughout the year, and hibernate adult 
flies in old trees, out-houses and similar 
sheltered places. In this case, however, only 
mated females hibernate; the males, their 
purpose accomplished, die. The females feed 
up in the autumn and fill their crops with 
neclar, increasing their body weight by as 
much as 50%. They are the first on the scene 
when aphid activity begins in the spring 

Another species, Episyrphus balteatus, a 
narrower insect with double bands on its 
abdomen, also overwinters as an adult fly. It 
is one of the species that regularly migrates, 
presumably to seek out fresh breeding sites 
It is frequently found in huge numbers in 
coastal districts, suggestin 
from the Continent. It has even been found 
25km (154 miles) out to sea. Sometimes this 
species appears in unusually large numbers 
in gardens, but within a day or two they all 
disappear. 

Nest invading hoverflies It is not only the 
aphid-feeding species that have a marked 


ig that it has come 


Left: The hoverfly 
Scaeva pyrastri 
Mated females 
hibernate in winter 
In sheltered places 
such as old barns, 
outhouses or holes 


on the scene when 
aphids begin 
hatching in spring 


Microdon eggeri 
(below left) is a 
hoverfly that shows 
quite a close 
resemblance to the 
honeybee Apis 
mellifera (above), 
especially in its 
antennae which are 
longer than is usual 
among flies. It is not 
a very common 
species. 


wasp or bee-like appearance. Five fairly 
largespecies, belonging to the genus Volucella, 
are similarly adorned. They lay their eggs in 
the nests of bumblebees and social wasps 

Volucella hombylans is a large hairy fly, 
14mm (Jin) long, with a wingspan of 3cm 
(Ijin). It occurs in two forms, one with hairy 
yellow bands like a yellow-banded bumble- 
bee, the other black with a red tail like the 
bumblebee Bombus lapidarius. The larvae of 
this species hatch from eggs laid in bumblebee 
nests where they act as scavengers, feeding on 
dead bees, dead larvae and any other rubbish. 

The other species of Volucella are less hairy 
and scavenge in the nests of social wasps. 
The adults enter wasps’ nests unmolested and 
lay their eggs on the paper envelopes. The 
commonest wasp nest-dwelling species is 
V. pellucens, which has a conspicuous whitish 
base to its abdomen. The young larvae that 
hatch from its eggs mostly fall to the midden 
below the nest. Here dead wasps and larvae, 
and any other rubbish that has accumulated, 
form their staple diet. Some manage to 
penetrate into the nest, squeezing into the 
paper cells with the wasp larvae, on whose 
secretions and excretions they feed, Late in 
the season the Vo/ucella larvae penetrate the 
nest more fully and eat living wasp larvae 
and pupae. 

In the autumn, the Vo/ucella larvae become 
full grown, reaching a length of about 20mm 
jin); they are broadly oval in shape and 
Covered with spines. They become dormant 
and hibernate as larvae, either in the remains 
of the nest, or in soil fiearby. They change to 
Pupae in the following May and June and 
emerge as flies in July and August. 

Ant ‘guests’ Other hoyerflies, of the genus 
Microdon, show quite a close resemblance to 


the honeybee, They occur particularly in 


in trees, and are first 
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old woodlands and in the heathlands of 
Surrey, Sussex and the New Forest. The 
two commonest species are Microdon eggeri 
and M. mutabilis; both are about 9mm (4in) 
long. 

Microdon hoverflies are on the wing in 
June. flying low over the ground and around 
rotten tree stumps containing ants’ nests, 
particularly those of the common black 
tden ant Lasius niger. The flies investigate 
holes in the stumps and eventually choose 
those suitable for laying eggs. The eggs hatch 
after 12 days and the larvae move actively 
into the ants’ nests, where they become slug- 
like in shape and movement. The larvae seem 
to be present in fairly large numbers in the 
chambers where the ants are most numerous. 

The larvae are ignored by the ants. They 
appear to feed mostly on the pellets of dis- 
carded food that the ants eject from a special 
pouch in their mouths. When fully grown the 
larvae travel to the upper and drier parts of 
the nest, where they remain until the spring 
They change to pupae in April or May. 


Volucella hoverflies, such 

as V. bombylans (above, and 
the mating pair below) are 
able to enter the nests of 
dangerous wasps and bees 
unharmed; their larvae also 
Toam about the nests 
without being attacked 
Experiments made by the 
French naturalist J. H. Fabre 
have shown that other 
hoverflies much more 
wasp-like in appearance, and 
also other social was 
that he put into a wasps 
nest were killed at once. 
Equally, Vo/ucella larvae 
were not molested but other 
larvae were killed. Since all 
this happens in the dark 
below ground, it suggests 
that wasp-like coloration 
does not confer protection 
against wasps, although it 
may well deter vertebrate 
predators. 


GETTING READY 
FOR SPRING 


In late winter the days are gradually lengthening 
and spring is not far away, yet most deciduous 
trees look dead to the world. Inside, however, the 
sap is beginning to flow, carrying food out of 
storage to the buds ready for the coming season. 


Above: The large, thin 
leaves of a typical 
deciduous tree are far more 
efficient at photosynthesis 
and transpiration than the 
smaller, thicker evergreen 
leaves, but they are also 
much more delicate. They 
would never survive a 
British winter and so fall 
off in autumn. Evergreen 
leaves are protected by a 
thick waxy layer and stay 
on the tree throughout 
winter 
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On the surface most deciduous trees do not 
appear to come to life until well into spring 
usually sometime in April or May in southern 
England and even later further north. But 
the first stirrings inside a deciduous tree begin 
well before this. Around the end of February 
and the beginning of March, the lengthening 
days and rising temperatures trigger the sap 
into flowing once more. The sap carries 
nutrients, stored in the tree over winter, to the 
buds so that the leaves inside can burst out. 
This store of food is essential for a tree. 
Without it the tree would not be able to start 
growing again since initially it has no leaves 
and so cannot manufacture its own food. 
But where does this vital store of food come 


from? It was manufactured by the tree's 
leaves the previous year 
The role of leaves The leaves of a tree 
manufacture food by the process known as 
photosynthesis, in which water is combined 
with carbon dioxide to form sugars and other 
chemicals that nourish the tree. The food is 
transported as sap to all parts of the tree: 
The force that makes the sap flow through 
the tree is created primarily by the leaves 
they constantly losi water to the 
atmosphere via their surfaces, This causes 
more water to be drawn up the tree from the 
roots, which in turn causes the sap to flow 
Food for growth The food manufactured by 
the leaves is used for different purposes at 
different times of the year. In spring and early 
summer it is needed by those parts of the 
tree where new growth is taking place. By 
the middle of summer, however, the season’s 
growth has come to an end. From now on, the 
food is converted into starch, which is in- 
soluble. The starch is stored in the tree, mainly 
in the wood and roots, and forms the vital 
nourishment needed in late winter and spring 
for new growth. 2 
Growth slows down With the arrival of 
autumn, the days become shorter and the 
temperature drops. The process of photo- 
synthes which dependsonlightand warmth, 
begins to slow down and eventually stops. 
The large thin leaves of deciduous trees are 
too delicate to survive the winter, so they 


fall off the tree. By comparison, the leaves of 
evergreen trees are much tougher since they 
are covered with a protective layer that 
allows them to stay on the trees throughout 
the winter. Ever n leaves simply shut 
down activity until the spring when they can 
begin to photosynthesise food again 

New growth in spring Deciduous trees stay 
dormant until rising temperatures and in- 
creasing amounts of daylight trigger off 
chemical changes inside them. Two thi 
happen: the insoluble starches that have been 
become converted into 
n to 


stored over winter 
soluble sugars, and the root-tips b 
absorb moisture from the soil. The absorption 
of moisture causes the sap to start flowin, 
but only slowly since there are no leaves yet 
to transpire water and drive the sap up 
the tree. 

The newly converted sugars flow in the sap 
to the buds where they are used to manufac- 
ture new leaves, shoots and flowers. Sugars 
are ideal for this task since they can be 
converted quickly and easily into the variety 
rowth of new 


of substances needed for the 
cells. With such a source of food, the buds 
expand rapidly and the leaves develop and 
enlarge. Once the leaves have emerged they 
begin to transpire, which increases the flow of 
sap, and to photosynthesise food for new 
growth 

Rising sap Sap is popularly thought to ‘rise” 
in spring. This is not strictly true—sap is 
always present in a tree, even in winter when 
it is stationary. In spring it simply starts to 
flow again and at a much faster rate than at 
other times of the year 

The myth that sap rises in spring comes 
from the fact that if a deciduous tree is felled 
at this time of year the stump continues to 
00ze sap. This is caused by the pressure of 


Storage and growth 


sapwood 
heartwood 


sap building up as it starts to flow in spring 
birches are particularly susceptible to this. 
The stumps of cut trees are often wet in Feb- 
ruary and March. Larger trees bleed freely at 
this time of year. In extreme cases, a young 
tree can literally bleed to death from pumping 
sap out of a large wound when it should be 
going to the newly formed leaves: 

The high sap pressure in spring makes this 
the ideal time for gathering sap, especially 
as it is particularly rich in su; In North 
America maples are tapped for their sweet 
sap—“maple syrup’—and in Europe, partic- 
ularly Scandinavia. birch is tapped and the 
sap, which is rich in sugars, fermented to 
make a clear sweet wine 


ATS, 


Left: As sap begins to flow 
early in the year, nutrients 
are moved to the buds for 
the production of leaves 
Shown here are beech leaves 
in the process of opening 
They have a delightful 

fresh green colour and are 
covered with fine silky 

white hairs. The shrivelled 
skins’ are the remains of 
bud scales. 


Below: In the late winte 
early spring the pressure 
of sap flowing through a 
tree is at its greatest. At this 
time of year, tree stumps 
and trees with branches cut 
off frequently ooze sa 

badly wounded tre 
even ‘bleed’ to d 
loses too much sap. Here. 
cold weather has frozen sap 
oozing from the cut branch 
of a sycamore 


and 


1 At the onset of winter, 
food produced by the 
leaves the previous 
summer is stored in the 
tree as starch. Storage 
takes place in the cortex 
of the roots, the sapwood 
in the trunk and branches, 
and in the buds. 


2 At the end of winter 
the roots start to grow 
and absorb moisture 


through their roots, 
causing the sap to flow. 
At the same time starch is 
converted into sugars for 
new growth in the root 
tips, the trunk and 
branches, and the buds 


i] flow of water 
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STOCK DOVES AND 
WOODPIGEONS 


Though similar in many ways, stock doves and 
woodpigeons differ in one crucial aspect: diet. Stock 
doves are harmless seed eaters, but woodpigeons eat 

leaves as well, defoliating crops and causing more 
damage to our agriculture than any other bird. 


Above: The adults of both 
stock doves (shown here) 
and woodpigeons share the 
distinctive pink breast and 
iridescent patch on the neck 


Woodpigeon (Columba 
palumbus). Resident; very 
common in woods and 
farmland. Length 40cm 
(16in), 


Stock dove (Columba 
oenas). Resident; found in 
farmland but far less 
common than the 


woodpigeon. Length 3: 
(13in) po ecae 
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Stock doves and woodpigeons can be seen 
almost anywhere in the British Isles except 
for the remote parts of Scotland and, in the 
case of the stock dove, parts of Ireland. 
Their favourite habitat is farmland that is 
broken up by large hedges. copses and wood- 
land, though stock doves also frequent parks 
and many woodpigeons nest in cities, where 
they have become quite tame. 

In appearance. stock doves and wood- 
pigeons are similar to each other. Both have 
the small heads and plump bodies character- 
istic of pigeons and doves. The plumage of 
both is generally grey and the adults both 
have pink breasts and beautiful iridescent 
green and purple feathers on the neck. 


There are, however, differences in the 
plumage of the two species. Stock doves are 
darker and a bluer-grey than woodpigeons 
and they have two short black bars on each 
wing. In flight their wings have noticeably 
dark trailing edges. which contrast with the 
pale grey in the centre of each wing. and their 
tails are distinctly shorter. 

Woodpigeons are distinguished by a single 
white crescent on each wing - conspicuous in 
flight-and by a bold white patch on the 
neck that gives them their other name: 
ring dove 

Stock doves outnumbered In Britain, wood- 
pigeons are about 30 times as common as 
stock doves. This difference is due almost 
entirely to their feeding habits, which in turn 
are determined by the shape of their beak 

Stock doves have delicate. slender b 
that are designed for picking up seeds. In 
late summer and autumn they feed on cereal 
grain and weed seeds in stubbled fields. At 
this time of year food is plentiful, but by 
winter the bonanza is over: the cereal grain Is 
exhausted and only seeds remain. Because 
of this, stock doves are never numerous 
there is simply not enough food to support 4 
large population in the winter. . 

The woodpigeon has a much more varied 
diet. Its stouter, hooked beak is notasefficient 
for feeding on seeds but, on the other hand, it 
does allow the bird to eat a variety of other 
foods. In woodland, woodpigeons eat nuts 


white wing 
crescent 


white ne 
patch 


shorter tail 


FX 


Stock dove 


dark trailing 
edge 


and acorns as well as weed seeds, and also 
weed leaves and the buds and flowers of trees 
But in farmland, they feed off cereal grain, 


whether ripe or unripe, and the leaves of 


plants, in particular clover, which farmers 
plant as green manure. In winter, when it 
snows, woodpigeons turn to tall brassicas 
such as cabbages, kale and Brussels sprouts 
With such a variety of food available to them, 
it is not surprising that woodpigeons in 
Britain number about four million breeding 
pairs 

In winter when the days are short, wood- 
Pigeons usually have to spend the whole day 
feeding, especially if seeds are hard to find 
and they have to feed on leaves, which are 
much less nutritious. Even if they feed all 
day, it is still doubtful whether woodpigeons 
could survive the winter if they were unable 
to store food. They overcome the problem by 
feeding very quickly during late afternoon 
and storing the food in their crops until it gets 
dark, when they return to their communal 
roosts in the tops of trees and digest the food. 

By February and March the first cereals 
are being sown, and both species of bird are 
quick to take advantage. The seed-searching 
stock dove is usually the first to find this new 
Supply of food, but the woodpigeons are 
never far behind. 

Number one bird pest The damage to crops 
caused by woodpigeons, combined with the 
Sheer size of their population, makes them the 


Above: Unlike woodpigeons, 
stock doves commonly nest 
in holes in cliffs or old 
buildings. Sometimes they 
line their nest with twigs, 
dead leaves or moss, 

but often they do not bother 
Here, an adult stock dove is 
feeding its young 


Left: Woodpigeons and stock 
doves are not easy to tell 
apart. The main differences 
are that the woodpigeon has 
a white patch on the back 

of its neck and white 
wing-bars; the stock dove 
has a short tail, paler 
plumage and its wings have 
two black bars. 


Below: A young woodpigeon 
‘embraces’ its parent with 

a wing and pecks at its 

neck to entice the parent to 
feed it 


most serious bird pest in Britain. As well as 
causing damage to clover and brassic: 
woodpigeons also attack crops such as 
lettuces and peas. In some south-eastern 
counties farmers have been forced to stop 
growing peas. It has been estimated that they 
cause more than £1 million of damage each 
year. 

Unfortunately the cost of preventing the 
damage is often greater than the cost of the 
damage itself. Scarecrows and bangers work 
only for a short time and no chemical repel- 
lents have been found that do not also affect 
harmless species. Nor does shooting have any 
long-term effect. Research has shown that 
many woodpigeon die of starvation during 
the winter, anyway, and it is usually only 
these weaker birds that are shot. It seems that 
woodpigeons, and their appetites, are here 
to stay 

Finding a mate It is not easy for humans to 
tell the sexes of these birds apart, and it 
seems that even the birds themselves have 
some difficulty. When two birds meet, they 
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Bill adaptation 


i ose 


air J 


Stock dove 


The stock dove has a slender bill 
that is ideally adapted to the 
delicate task of picking up seeds 
its major source of food—from 
the ground 


indicate their sex by a series of complicated 
displays with special calls If they happen to 
be of the opposite sex, pairing takes place 
Before this happens, the males of both 
species desert the communal winter roost and 
establish their own territories, usually in 
March. Every morning and evening each male 
lays claim to his territory with a song, the 
woodpigeon making the familiar five-note 
‘coo-coo0-coo0-coo-coo’ and the stock dove 
repeated 


a gruffer two-note *o00-woo’, 
monotonously 

The male defends this area vigorously 
against all intruders. Male trespassers in 
search of their own territory sometimes 
retaliate, but they are usually fought off. Fe- 
males, however, adopt a submissive horizon- 
tal stance that prompts a change in the 
attitude of the resident male. Realising that 
the intruder is female, he performs a bowing 
display: his head is held low and his tail is 
raised and fanned out. This in turn causes the 
female to lose her initial fear of the male and 
a bond is established 

The next step is for the male to begin 
‘nest-calling’, in which he bows to his mate 
and vibrates his wings, at the same time using 
them to point out the best nesting site in the 
territory. The pair-bond is further strength- 
ened by mutual preening and billing. All these 
displays take place each morning and evening 
and young Once the territory has been 
Stock doves 


N 


established, nesting begins. 


Establishing the pair-bond 
Before pairing, woodpigeons 
and stock doves go through 
an elaborate ritual to find out 
whether their partners are of 
the right sex. The female 
adopts a submissive posture 
with her head and back held 
horizontally, while the male 
performs the bowing 
display: his head is held 

low and his tail is raised and 
fanned. The pair-bond is 
strengthened later by 
preening and caressing. 
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Woodpigeon 


Ot 


The stouter, heavier bill of the 
woodpigeon is less specialised 
It is not as well suited to seeds, 
but it allows the bird to feed off 
other food sources. 


Below: During the winter 
woodpigeons flock together 
in search of food. When one 
flock finds a food source 

it is quickly joined by others. 
Towards dusk woodpigeons 
eat food extremely fast and 
store it in their crops for 
digesting later. 


bowing display 


3 


prefer to nest in holes in old trees, but some 
nest on cliffs, in old buildings or rabbit 
warrens, and even on the ground 


Most woodpigeons nest in the fork ofa tree 
or im ivy surrounding a trunk 


usually in 
woods or copses 


but sometimes in hedge- 
rows. They may also nest in long grass, 


Both stock doves and woodpigeons lay two 
white eggs. Incubation takes about 17 days 
and is performed by the male during the day 
and the female at night. At first, the young 
chicks~known as squabs—are fed with a 
substance known as pigeon-milk. This is a 
cheese-like secretion that comes from the 
lining of the crop of both parents and is rich 
in protein, fats and vitamins 

From the fourth day onwards the chicks 
start feeding on seeds regurgitated by their 
parents, and by the time they reach 22 days 
old they leave the nest. Even before the first 
brood has flown the parents build another 
nest and lay in it. Stock doves sometimes 
raise three broods successfully in a season, 
but only one brood of woodpigeons is likely 
to succeed. 


caressing 


ARMOUR 
PLATED 
BARNACLES 


Not all species of barnacle 
form the encrustations familiar 
on seashore rocks. Some have 

long fleshy stalks, and attach 
themselves to floating objects 
in the open sea. 


Barnacles are some of the most common 
animals in the intertidal zone of rocky shores, 
yet at low tide they do not even appear to be 
living. Although often assumed to be 
molluscs, and therefore related to creatures 
such as limpets, they are in fact crustaceans 
relatives of shrimps and crabs. They are 
perfectly adapted for their stationary exist- 
ence; their shell has evolved as a protection 
against predators, wave action and the 
problems experienced by all marine organ- 
isms exposed to the drying power of the air 
at low tide. 

The two most common types are acorn 
barnacles and goose barnacles. Goose bar- 
nacles are recognisable by their thick, fleshy 
stalk and they are more primitive than acorn 
barnacles which, having lost their stalk during 
the process of evolution, are attached directly 
to hard surfaces such as rocks. 

Goose barnacles In warmer climatic con- 
ditions than those prevailing in Britain, some 
stalked barnacles live attached to rocks on 
the shore. The stalked goose barnacles (Lepas 
anatifera) are commonly encountered washed 
ashore on our western coas attached to 
floating objects. 

The name goose barnacle is derived from a 
mythical belief that because the fleshy stalk 
and the shell of the barnacle resemble a 
Boose’s neck, the barnacles grew up and 
turned into the ge known as_ barnacle 
geese, 


Goose barnacles, extended 
and ready to feed (above), 
and retracted (below). They 
are often found attached to 
driftwood, and also on 
objects ranging from 
discarded footwear to 
weathered tar balls. At one 
time they were commonly 
found fouling the hulls of 
ships, although ships 
today move too fast to 
provide a suitable substrate. 
Some species of stalked 
barnacle do not settle: they 
secrete their own floats of 
modified cement. 


The stalk actually represents a greatly ex- 

panded region of the head: the body found 
between the two shell valves is more or less 
equivalent to the thorax of other crustaceans. 
The posterior region of the crustacean body, 
the abdomen, has been almost completely 
lost by barnacles in the course of evolution, 
while the six pairs of legs of the thorax are 
not used for swimming or walking by the 
sedentary adult barnacle. Instead, they are 
used to catch and filter food floating by in the 
water, 
Large goose barnacles may reach as much 
as 50cm (20in) long when extended and have 
been known to feed collectively on large 
animals such as dying fish. More typically 
however, the barnacles feed by using their 
thoracic legs as a filtering net to trap small 
animals from the zooplankton. The pair of 
legs nearest the mouth is smaller than the 
others and is adapted for passing food to the 
mouth. In fact, barnacles can be said to kick 
food into their mouths with their feet, while 
standing on their heads! 

The stalk allows the goose barnacle to feed 
well above the substrate and so avoid com- 
petition for food with other attached filter- 
feeding animals. Another advantage of the 
stalk is that it provides barnacles with the 
opportunity to come into contact with 
receptive neighbours for breeding purposes, 
which they need to do, despite the fact they 
are hermaphrodites. 
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| Acorn barnacles: structure and identification 


} Right: a guide to barnacle identification, 

} Close examination of the plates at the top 
of the barnacle (the operculum), through 

| which the thoracic legs are protruded when 

| feeding, is the best method of identifying 

species. Assessing the barnacle’s position on 

the shore line may also help. 

Below: Cross-section of a barnacle in a 

non-feeding position. 


| shell plates opened 
and legs pushed out 
during feeding 


mouth 


6 pairs of 
thoracic legs 


ae ia 


Semibalanus balanoides 


Chthamalus montagui 


Chthamalus stellatus 


— 


Barnacles of rocks and shore Although a 
stalk is an ideal adaptation for barnacles that 
live in the sea and hang from floating objects, 
it would have disadvantages for a barnacle 
living in the intertidal zone. Firstly, a long 
stalk would cause the barnacle to be battered 
against the rocks by wave action. Secondly, 
a cuticle of varying thickness covers the body 
surface of all crustaceans, including the stalk 
of a goose barnacle. For the stalk to be 
flexible, any cuticular covering would have to 
be thin, but this would then be ineffective in 
restricting water loss when the barnacle was 
exposed at low tide. Therefore, although 
some tropical stalked barnacles have been 
able to overcome these disadvantages and live 
intertidally, the most successful barnacles on 
the shore are those that have lost their stalk 
the acorn barnacles. 

The basic body plan of an acorn barnacle is 
similar to that of a stalked barnacle. The most 
primitive barnacles had several rings of small 
shell plates at the top of the stalk, and acorn 
barnacles have adapted this pattern to pro- 
duce a circle of shell plates—usually six— 
which are in effect attached to the rock at the 
barnacle’s head. Four more chalky plates 
form a trap-door at the top, which opens 
when the tide is in, allowing the thoracic legs 
to be pushed out so the barnacle can feed on 
material suspended in the water. Some species 
of barnacle can beat their legs rhythmically, 
generating a current of water that can be 
filtered for food. This means that colonies are 
able to establish themselves in still water, 

Barnacle reproduction Fertilisation takes 
place during the winter and the eggs of both 

acorn and goose barnacles remain inside the 
acute 8 shell in two masses until they hatch 
about four months later, A free-swimmin, 

nauplius larva is released, which lives aor 
the plankton during its early stages of life. 
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During the first stage it does not feed, and 
quickly moults to become a second stage 
nauplius larva, feeding on phytoplankton. 
The larva feeds and lays down energy reserves 
of fat, increasing in size as it pa’ through 
four more moults. Then it finally moults to 
become a cypris larva, which is the stage in 
the barnacle life cycle during which it finally 
settles on the substrate. 

Settling down The cypris larva does not 
feed, surviving on the energy reserves laid 
down during the nauplius stages. The larvae 
are dispersed as they drift along in the sea 
currents, and about one to two months after 
hatching as a nauplius, the cypris larva finally 
selects a settlement site, where it adheres 


Below: A group of acorn 
barnacles at low tide, 
showing a range of age 
groups. Barnacles live for 
3-5 years, depending on 
their position on the shore. 
When they live low down on 
the shore and can feed 
regularly and for long 
periods, their life-span is 
actually shortened, Newly 
settled barnacles are tiny and 
yellow in colour until the 
chalky white plates have 
built up. Older barnacles 
change colour as they 
become covered with algae. 


and metamorphoses into the familiar 
barnacle 

The choice of settlement site is crucial for 
the barnacle; such a site must allow for the 
successful growth and development of the 
sedentary adult. The cypris larva therefore 
has an array of sense organs to help it assess 
the characteristics of a potential settlement 
site-which may be anything from the hull 
of a ship to a rock—before it secretes a 
cement for permanent adhesion 

Intertidal species For many years it was 
believed that there were only two common 
species of barnacle on British rocky shores 
Semibalanus balanoides and Chthamalus 
stellatus. Semibalanus balanoides (previously 
Balanus balanoides) occupies the midshore all 
round our coasts, while the star barnacle 
(Chthamalus stellatus) is found above this on 
exposed western shores. It has now been 
realised that there are in fact two species of 
Chthamalus which have been confused for 
over a century—Chthamalus stellatus and the 
more common Chthamalus montagui 

Chthamalus species live higher up the shore 
than the Semibalanus species for two major 
reasons. Firstly, Chthamalus has solid shell 
adapted to face the 


walls and so is bette: 
physical problems of upper shore life, such as 
desiccation and extreme temperatures. Semi- 
halanus by contrast, has porous walls and 
cannot therefore survive for so long out of 
water. Secondly, this lack of complete cal- 
cification in the walls of Semibalanus helps it 
to grow at a faster rate. It is therefore able to 
compete with Chthamalus for space, eliminat- 
ing it by crushing, uplifting or overgrowing 
Chthamalus will survive lower on the shore if 
Semibalanus is not present or is removed, but 
it prefers to live separately and higher up. 

Semibalanus is now facing competition for 
space on the midshore from a four-plated 
introduced barnacle Elminius modestus. This 
first appeared in the 1940s, brought over by 
shipping from Australasia. Originally only 
found around the area of Portsmouth in the 
south, this barnacle is now distributed along 
both the east and west coasts of Britain and 
has spread to southern Ireland, France and 
the Shetlands by larval dispersal. 


Competing for space 


The larger species of 
acorn barnacle 
Semibalanus balanoides 
displaces and kills the 
smaller Chthamalus by 
overgrowing it 


Above: The feathery 
thoracic legs and opened 
plates can be seen clearly as 
this acorn barnacle feeds 


Right: A barnacle nauplius 
larva in its final stages, 
recognisable by the two 
stubby anterior projections 
which the nauplii of other 
species do not possess, 

A pair of eyes have 
developed on either side of 
the original single eye, and 
the feathery rear appendages 
will be developed for 
filtering food 


Chthamalus crushed 
between two Sem/balanus 
individuals. Such 
competition encourages 
Chthamalus to settle 
higher up the shore line. 


Here Chthamalus is 
uplifted as Semibalanus 
competes for space by 
growing underneath it 
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WHITE 
FLOWERED 
CRUCIFERS 


Familiar plants of wasteland 
and gardens, white-flowered 
Cruciferae are members of a 
large family that includes a 
wide variety of species from 
pervasive weeds to crops. 


The Cruciferae family is both large, and very 
diverse. It contains both yellow and white- 
flowered species; some are of commercial 
importance to man, suchas the valuable crops 
of cabbage and cauliflower, while species such 
as hoary pepperwort are pervasive and des- 
tructive farmland weeds. In fact, one of the 
best places to find crucifers is in disturbed 
farmland, such as ploughed fields and arable 
land, as well as on waysides and wasteland 
Some of the white-flowered crucifers such as 
the familiar shepherd’s purse and bitter cress 
are common weeds of urban parks and 
gardens, 

If you examine shepherd’s purse you will 
see that it has the typical crucifer characteris- 
tics: a four-petalled flower in which four free 
petals form the shape of the cross, hence the 
family name. The petals alternate with four 
free green sepals, and each flower typically 
has six stamens—four long inner ones and 
two short outer ones. 

Hardy annuals Many of the wasteland 
crucifers are annuals; that is, they grow from 


Below: Lesser 
swine’s cress 
(Coronopus didymus) 
Flowers June-Sept 
Fruits lobed and 
stalked, indehiscent. 


Above: Thale cress 
(Arabidopsis thaliana). 
Flowers April-May. 
y Fruits long and slender 
DX With rows of seeds, 


Below: Narrow- 


leaved pepperwort 
(Lepidium ruderale) 
Flowers May-July. 
Fruits round, with a 
notch at the top. 


Above: Hoary 
pepperwort 
(Cardaria draba). 
Flowers May-June. 
Fruits heart-shaped. 


Above: The white 
flowered crucifer field 
pepperwort (Lepidium 
campestre) flowers from 
May to July on roadsides, 
wasteland and in fields 
throughout England and 
Wales. 


Crucifer fruits and 
seeds Crucifer fruits are 
specialised capsules, 
called siliquas when long 
and thin and siliculas 
when more rounded in 
outline. Most of them are 
dehiscent, (splitting open 
when ripe) like many 
other fruits, but the 
method by which they 
split is unique to crucifers. 
Each fruit consists of two 
valves and a central stalk; 
the fruit opens from the 
base, leaving the seeds, 
which eventually drop to 
the ground, attached to 
the central stalk. In 

some species, such as 
bitter cress, the siliquas 
open violently, each 
valve curling like those 

of vetch fruits and 
flinging the seeds some 
distance away. 


seed each year, flower, set seed and then die 
The sceds of some species may germinate as 
early as January and are capable of surviving 
even severe frosts, growing and flowering 
along with the spring bulbs. 
Thale cress is typical of 


these annual 
crucifers. It reaches about 50cm (18in) tall 
and has a basal rosette of leaves with an erect 
stem, clasped by sessile (stalkless) stem leaves 
This has many different forms 
growing in different regions of the world. In 
this country, the majority of the plants are 
known as ‘short day plants’, growing 
throughout the British Isles in the short days 
of late winter, in hedgerows and waste places 
on dry soils, However, some thale cress plants 
are found in the longer days of summer; It is 
thought that the germination of the seeds in 
these cases is delayed by special inhibitors in 
the seed coat. These inhibitors are destroyed 
by bright light, allowing the seeds to germ- 
inate in the increasing sunshine of spring 

Self-pollinated annuals Several of the small- 
er white-flowered annual crucifers, plants 
such as narrow-leaved pepperwort and shep- 
herd’s purse, are self-pollinated and the seeds 
ripen in only a few weeks. Such plants may 
produce several generations in one summer, 
and can spread rapidly throughout an un- 
tended garden. In these self-pollinated species 
day length seems to play little or no part in 
determining the timing of seed germination 
Some of these crucifers can produce vast 
quantities of seed. Field penny cress (Thlaspi 
aryense) for example, produces an average of 
2000 seeds per plant, but such a number pales 
into insignificance beside the seed production 
of lesser swine’s cress which may be as much 
as 18,000 seeds from a single plant! 

The small, annual wasteland crucifers can 
be rather difficult to tell apart. Swine’s cress 
species are identifiable by their prostrate 
stems, which can reach 30cm (12in) in length 
However, the introduced species, lesser 
Swine’s cress, is quite distinct as it is frequently 
without petals and usually has only two 
fertile stamens, rarely four. The other waste- 
land annuals are erect and more easily identi- 
fied by their fruits. 

__ Spreading perennials Hoary pepperwort or 
Thanet cress was introduced into this country 
in an unusual fashion, It first appeared in 
Britain in 1809, the seeds arriving in mattress- 
¢s brought back by soldiers returning from 
the French wars. A farmer in Thanet used the 
hay from the mattresses as manure, and the 
seeds germinated. Since then the species has 
spread slowly throughout the country. Unlike 
some of the other annuals, this plant does not 
produce a great many seeds and the germina- 
tion rate is only 50%, which accounts for the 
slow increase in range. However, once estab- 
lished, hoary pepperwort is very difficult to 
eradicate, It is a perennial, and spreads by 
means of side shoots growing from a central 
tap root, This root may grow to a depth of 
3-3,6m (10-12ft) and so part of it is always left 


species 


in the ground to produce new shoots, even in 
deeply dug ground. The plant may cover 
several square metres, overcoming possible 
competition by becoming entwined with its 
neighbouring plants 

Horse radish, another perennial member of 
the crucifer family, is also difficult to control 
if it is growing where it is unwanted. Any 
small fragments of the roots left in the ground 
‘ow into new plants. Originally introduced 
from the Continent, this species has become 
extensively naturalised throughout the British 
Isles, spread solely by means of the root frag- 
ments, since the seeds do not ripen here 

Both hoary pepperwort and horse radish 
are large erect plants, reaching about Im 
(39in) in height. They are quite bushy plants, 
several stems arising from adventitious buds 
on the roots. Although the similar large dense 
flower heads display the typical white crucifer 
flowers, the fruits that they produce are 
different; those of hoary pepperwort are 
heart-shaped, while those of horse radish 
are circular 


Above: Scurvy grass 
(Cochlearia officinalis), 

a seaside crucifer, is a 
small plant containing 
large amounts of Vitamin 
C. Since it remained fresh 
for long periods, it was 
eaten by sailors on long 
ocean voyages in the days 
of sailing ships, in the 
hope of preventing scurvy 


Below: The heart or purse 
shaped fruits of shepherd's 
purse (Capsella bursa 
pastoris) give the plant 

its name. Although it 

may appear to be quite an 
insignificant wasteland 
plant, it was highly valued 
as a folk remedy for the 
emergency treatment of 
haemorrhages, especially 
from the nose and lungs, 
checking the bleeding and 
acting as an antiseptic 


HOME-LOVING SEROTINE 
AND PIPISTRELLE BATS 


The tiny pipistrelle—the smallest British bat—is swift and 
agile in the air, twisting and turning in pursuit of small 
flying insects. But the serotine is much larger, slow and 

ponderous on the wing, sustaining itself on a diet of large insects, 
especially beetles, which it crushes in its powerful jaws. 


Both serotine and pipistrelle bats are robust, 
chunky looking mammals with short, dog- 
like faces which are covered by many gland- 
ular swellings. They have thicker forearms 
and shorter thumbs than most other species 
of bats. The lobes on their calcars (the 
cartilaginous spurs running from the feet 
towards the tail) are distinctive. Both bats 
generally have dark red-brown fur but their 
colour varies more than that of other bats, 
ranging from pale brown to almost black. 

Food and foraging: pipistrelle The pipis- 
trelle has tiny, very sharp teeth. These are 
ideally suited to chewing the soft bodies of 
small insects, such as caddisflies, which form 
the bulk of its diet. Its flight is fast and rather 
jerky-it often flies low over the ground, 
twisting and turning as it searches for flying 
insects. 

Like all bats, pipistrelles are creatures of 
habit and tend to follow the same routes each 
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night. However, should food become scarce 
in One area, they quickly change to new 
hunting grounds. 

Pipistrelles leave their daytime roosts at 
dusk and fly along hedgerows, rivers and 
streams, catching small flying insects which 
they usually eat on the wing. However, 
slightly larger insects may be taken to a p 
to be consumed. On summer nights, pipis- 
trelles are often seen flying at a height of only 
20cm to 2m (8in to 6}ft) over water, picking 
up adult caddis flies and other insects as they 
take flight after emerging from their nymphal 
or pupal stages. 

When the bat’s stomach is full it comes to 
rest on a tree or a bridge, and stays there 
until digestion has progressed sufficiently to 
allow further feeding. On warm, humid 
nights when there is a plentiful supply of 
insects, pipistrelles will have several feeding 
bouts, resting between each one. 


Above: The pipistrelle is 
One of the first bats to 
emerge at dusk, usually 
beginning flights about 20 
minutes after sunset in 
southern Britain but up to 
one hour later in the north 
It returns to roost at 
sunrise. 


Below: The pipistrelle bat 
is widespread throughout 
the British Isles with the 
exception of the smaller 
and more remote islands, 
but the serotine is 
confined to southern 
Britain. 


Wpipistrelie 
Miserotine + 


During their foraging expeditions pipis- 
trelles often travel many kilometres from 
their daytime roosts and may occupy tem- 
porary roosts during the night, only returning 
to the daytime roost at dawn 

Food and foraging: serotine Serotine bats 
have powerful jaws and long, strong teeth 
which enable them to crush the hard cases 
of even quite large beetles. These, together 
with large moths, are their usual diet 

Like pipistrelles, serotine bats emerge from 
their roosts when it is still fairly light. They 
usually head straight for the cover of trees 
where they are less visible to predators such 
as owls. They feed over grassland or in park- 
land, but always near to trees. Serotines are 
heavy and slow on the wing, usually flying 
straight and level but occasionally swooping 
down to catch an insect 

Many insects are caught as they fly up to 
the trees for mating, having just emerged 
from the grass. Many large chafer beetles 
are caught in May and June in this way. These 
beetles spend up to four years as larvae in 
the soil and are caught just after they become 
airborne but while still flying slowly. Sero- 
tines often eat their prey in flight, cruising 
slowly and dropping the hard wing cases, 
wings und legs but chewing and swallow- 
ing the rest. Chewing sounds are clearly 
audible from many metres away. Serotines, 
and another la bat the noctule, can 
be attracted by an observer who tosses 
small pebbles slightly ahead of the bats. 
Mistaking these for insects. they swoop down 

sometimes even catching the pebble before 
realising their mistake. 

Roosts for all seasons Bats are hetero- 
thermic, which means that their body tem- 
perature is not constant but dependent on the 
temperature of their surroundings and wheth- 
er they have eaten. Roosts are therefore 


Above: Portrait of a 
serotine bat. Notice its 
short, doglike face and its 
powerful jaws with long 
teeth with which it can 
crush large beetles. 

The ears are large with a 
short rounded tragus (a 
prominent lobe of the 
lower ear) 


Left: A serotine bat 
crawling up a stone wall 
It uses its thumbs to pull 
itself forward while it 
pushes with its backward- 
directed hind feet. The 
serotine’s tail extends 
beyond the membrane. 


Above: A pipistrelle bat at 
rest hangs upside down, 
clinging to surfaces by 

Ns of its strong, clawed 
feet. It is the smallest 
British bat—its head and 
body together measuring 
only 4cm (14in) in length 
It has a wing span of 
18-23cm (8in). The fine 
soft fur is normally reddish 
brown but can vary 
considerably, ranging from 
pale brown to nearly black. 


eal care so as to ensure 


chosen with 
adequate warmth and a good food supply. 
During extremes of weather one roost may be 
abandoned for another. If non-flying young 
are present they are carried to the new site 
by their mother. 

An individual colony may occupy several 
different sites in succession during a year. On 
a modern housing estate every house along 
the road may be occupied at some time. 

Both bats are, typically, urban dwellers 
usually found in houses in villages and towns. 
Almost all their known breeding colonies are 
in buildings, although individuals and small 
groups sometimes roost in other places, such 
as in hollow trees or behind loose bark, and 
sometimes even in exposed positions under 
leaves or hanging from branches. Contrary to 
popular belief, the buildings favoured by bats 
tend to be new rather than old. Colonies have 
even been known to move into unfinished 
buildings. 

In a recent survey nearly half of several 
pipistrelle colonies were discovered in houses 
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Jess than 25 years old. Serotines tend to be 
found in slightly older buildings, although 
they do seem to favour new houses with 
hollow walls into which they crawl to hiber- 
nate, gaining access where the roof meets 
the walls. 

Both species tend to roost in confined 
spaces such as behind barge boards, weather 
boarding or hanging tiles, above soffits or in 
hollow walls. Roost temperatures of 59 C 
(138 F) have been recorded in such places. 
Under these conditions the bats pant vigor- 
ously, sweat and eventually crawl to a cooler 
, possible under the eaves 


plac ; 
During the summer the females form 
roosts, but the adult males are 


nursery 
usually solitary. The nursery roosts are gen- 
erally on the south side of buildings so as to 
receive heat from the sun during the day. This 
is particularly important to pipistrelle bats 
because they are tiny and therefore get cold 
very quickly. Roosting in warm sites and in 
large clusters reduces the amount of energy 
expended on maintaining body temperature 
and means that more energy is available for 
the development of the foetus. 

A few nursery colonies of more than a 1000 
bats have been recorded, but the average 
colony size is 50 to 100 animals 

The breeding cycle Mating 
autumn but fertilisation is not immediate. 
The female stores the sperm in her uterus 
during hibernation, and fertilisation even- 
tually takes place in April or May. The length 
of gestation is dependent upon the weather 
and as a result births may occur as early 
as the second week of June but most occur 
in the last week of that month. Each female 
gives birth to a single youngster which she 
immediately suckles. The young bats grow 
quickly and start to fly at only three weeks old 

Hibernation Little is known about where 
pipistrelle or serotine bats hibernate as they 


occurs in 


Where to look for bats 


Serotines and pipistrelles are 
typical house bats, favouring 
buildings less than 25 years 
old, Both bats tend to roost 
between the outer covering 
and the ceiling of flat roofs 
(1), or behind hanging tiles 
(2), Loose window frames 
(3) where the cement has 
dropped out are typical 
points of access. Bats roost 
in hollow walls (4), 
Particularly near the apex of 
the gable where they get in 
through a slit between the 
soffit and the wall. 

Loose lead flashing 

around a chimney (5) gives 
access to the roof space, 
Bats may be found under 
ridge tiles (6) behind drain 
pipes (7) or between roof 
felt and tiles (8), 
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are rarely found in winter. However, it 
appears that, like most bats the males and 
females hibernate together. Different species 
of bats require different temperatures during 
hibernation, pipistrelle and serotine prefer 
cool temperatures down to 2 C (36 F). 

Pipistrelles hibernate from late November 
until late March and serotines from late 
September until the end of April. Both species 
wake periodically during the winter. 


Above: A pipistrelle mother 
with her offspring. Only 
one baby is born, usually in 
the last week of June. The 
young grow quickly and 
begin to fly at three weeks 
old. If mother and young 
become separated the baby 
calls loudly and the mother 
collects it 


Left: A young serotine bat 
the young are almost 
completely hairless at birth, 


PIPISTRELLE BAT 
(Pipistrellus pipistrellus) 
Size Forearm 28-35mm 
(Jin), head and body 4cm 
(1in), weight 5-7gm (hoz) 
Colour Brown, pale buff 

ted, chocolate, sometimes 
blackish. Paler below. often 
greyish 

Breeding season Autumn 
and winter 

Gestation 45-70 days 
Number of young One, 
born in June. 

Food Caddis, flies and small 
moths. 

Predators Hawks, owls and 
men. 

Distribution Widespread 
throughout the British Isles. 


SEROTINE BAT 
(Eptesicus serotinus) 

Size Forearm 48-55mm 
(2in), head and body Gem 
(23in), weight 15-30gm 
(3-102). 

Colour Usually dark red- 
brown, but can be almost 
black. Underparts paler. 
Breeding Autumn and 
winter, 

Number of young 1. 
Food Large beetles and 
moths. 

Predators See pipistrelle: 
Distribution South Wales 
and southern England south 
of the Wash. 


EXPLORING THE 
PEAK DISTRICT 


The Peak District is a unique region of contrasts 
the sombre, peat-covered moors where golden plo\ 
and grouse hold sway; the deep limestone dales wi 
their wealth of wild flowers; the clear, cold strea 

and the woodlands ringing with birdsor 


The landscape 


neighbouring Bleaklow, in the north of the 
district. These and their surrounding moors 
are on the hard gritstone which forms a 
swollen horseshoe shape round the north and 
the edges of the district. This area is known as 
the Dark Peak. Nearly encapsulated by the 
horseshoe is a limestone dome known as the 
White Peak: a plateau ranging from 240- 
300m (800-1000ft), which in turn is deeply 
dissected by the dales 

The Dark Peak The sombre-coloured 
heather moorland, dark brown peat, soot- 
blackened gritstone walls and the dull greens 
and browns of grassland and bracken merit 
the name Dark Peak. But although these 
gritstone hills are predominantly dark in 
colour, they are truly as splendid as any 
other uplands, 

The tops of the higher hills, and some of 
the hollows caught within ancient landslides, 
are covered with peat. This accumulated 
mostly in periods of wetter climate begin- 
ning some 7000 years ago. The lower rainfall 
of the present climate is insufficient for its 
growth to continue, but 6-10m (20-30ft) of 
peat can be found in some areas. In the Peak 
District the deeper, wetter uneroded blanket 
peats are characterised by a uniform cover of 
the two common cottongrasses. 

The wet blanket peat is the summer-time 
Stronghold of the magnificent golden plover. 
whose haunting, Piping call signals its te! 
torial claims. Where peaty pools abound, a 
few dunlin come to breed. These are at the 
southern edge of their British breeding dis- 
tribution, Both feed on the vast numbers of 


cranefly and their larvae which live on the 
wet peat 


In many parts of the highest plateau, the 
deep peat is being eroded by water forming 
networks of deep intercommunicating chan- 
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nels. These are known as groughs, and the 
peat mounds that separate them are known as 
haggs. It is on the ha 


zs that plants are found 
mostly bilberry and crowberry-on the dry- 
ing peat 

Some people believe that the erosion of the 


blanket peat is due to natural causes stem. 


ming from a change in the climate 
urgue that overgrazing by sheep. 
burr 


others 
and regular 
cause the destruction of the plant 


cover and permit the erosion of the exposed 
soft parts 

0 of the most interesting of the pl 
of both intact and eroded peat is the cl} 


ants 


oud- 
berry. This is the only true mountain species 
in the flora of the Peak District. for it grows 
only above 380m (1250ft). It is one of the 
northern species, along with 
which the south-east 
British distribution here 
Heather predominates on the shallower 
peats of the lower moors. Its regular, small- 


crowberry, 


reaches limit of its 


scale burning for grouse produces a patch- 
work dark, old heather inter- 
spersed with paler. recently-fired areas where 


pattern of 


Above: Cottongrasses 
around a bog pool on 
Holme Moss, a typical sight 
on the Dark Peak. The range 
of plant species on the 
blanket bogs has be 


reduced by air pollution 
from the towns that 
surround the Peak District 


Right: The cloughs or 
moorland valleys have their 
own range of wetland plants. 
Here is ivy-leaved 

bellflower; other uncommon 
species of this habitat are 
the heath spotted orchid and 
sundew, an insect-catching 
plant 


Below: A male golden 
plover, settling down on its 
moorland nest; male and 
female take turns to 
incubate the eggs 


the colour is lightened by young shoots. The 
young plants provide nutritious feeding for 
grouse and mountain hare alike, while the 
older, taller bushes conceal the nests. The 
fact that heather recovers well after burning 
and competes successfully with other coloniz- 
ing species~means that few other plants are 
abundant within these moorlands. 

In contrast with the open blanket bogs and 
heather moors, a wealth of moorland plants 
is found in the narrow, often deeply incised 
valleys or cloughs. The abundance of crow- 
berry, that evergreen relative of the bilberry 
is renowned in the area. Most cloughs sup- 
port a few specimens of it, but the banks in 
Derwentdale are covered with a mixture of 
crowberry, bilberry and heather. On the un- 
grazed rock ledges which occur in most 
cloughs, goldenrod, various ferns and small 
holly, rowan and oak trees are among the 
yaried species able to grow in the absence 
of nibbling sheep. 

Many of the cloughs have been invaded by 
sheets of bracken. Here the whinchats often 
find sufficient cover to raise their young 
The bracken stops abruptly wherever the soil 
is moistened by spring, bog or flush. The 
latter results from water seepage just below 
the soil surface. The wealth of moorland 
flora occurs in these wet areas, but even these 
are impoverished compared to other moor- 
lands—a product of collecting by naturalists, 
overgrazing and air pollution 

Woodlands Remnants of semi-natural oak 
woodland are found in the Peak District, but 
these consist mostly of scattered old trees 
which can hardly be recognised as woodland 
Only the woodland managed by the Derby- 
shire Naturalists’ Trust has its walls rebuilt 
to keep livestock from eating the seedlings. 
Woods on the gritstone areas are mainly 
of sessile oak, but silver and hairy birch as 
well as rowan are common associates. 

The ground flora tends to be dominated by 


The Peak District 


Oldham 


Macclesfield 


fi g Dark Peak 
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bracken in the more open sites, with bilberry 
and wavy hair-grass replacing it under denser 
canopies. The 30-year old enclosure at 
Padley Gorge illustrates superbly the dif- 
ference between an enclosed wood and one 
open to grazing. Young trees. thigh-high bil- 


berry and luxuriously growing cowberry with 
flowers and fruits, all vie for space 

The most noticeable creatures in some of 
the are the hairy ants, another 


woods 


Above: The boundary on the 
map outlines the area 
described in this article. 

The Peak District National 
Park is a slightly smaller 
area as it excludes the 
quarrying districts round 
Buxton and some lowlands 
that fringe the moors. 


Left: A view of the upper 
end of Lathkill Dale, This 
is a typical limestone dale, 
where shallow soils support 
a wealth of different plants, 
and with deeper soils and 
taller plants at the bottom 
Lathkill Dale is part of the 
Derbyshire Dales National 
Nature Reserve; access is 
limited to the public 
footpaths, but much of the 
wildlife of the area can be 
seen in other dales in the 
district 
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They build large dome-like 
and forage everywhere in 
Their presence at 


some of the 


northern species 
nests of twigs, 
search of small insects 
tracts green woodpeckers, but 


thicker woods also support good numbers of 
is tree creeper 


other woodland birds such 

eater spotted woodpecker and all the com 
The pied flycatcher is a spec 
hes its south 
It sh 


mon ttmice 
summer visitor which reac 
limit in Britain in the Peak District 
ind sites with the del 
ly with wood warblers 


(ful red- 


a few woodl: 
starts, and occasional 

Conifer plantations are more wide: 
in the Dark Peak than the old oak woods, but 
do not blanket the moors. Some harbour the 
last black grouse in the Peak District 

The White Peak The grey-stoned walls, 
es, old quarry faces and 
limestone prevalent 
lighter colour of this area from which the 
name ‘White Peak’ is derived. On the whole 
fossil-laden limestone 


ad 


light green pastt 


outcrops 


convey the 


this is the area of 
rocks. That is not to say that all the soils, as 
might be expected, are rich in lime. Until 
the last century much of the limestone plateau 
was coyered with limestone heaths where 
heather, mat grass and heath rush abounded 


These developed on soils where the lime was 
washed out by percolating rain water. Sadly 
for naturalists, most have been reclaimed 
for farming. 

However, the botanical gems are the lime- 
stone dales. Whether woodland, scrub or 
grasslands, the plant life is extremely diverse, 
reat variety of invertebrates. 


and supports a 
Most of the woodlands are of ash, but wych 
elm is common. More rarely, pedunculate 
oak and small-leaved lime occur, and these 
are considered to represent the ancient wood 
of the area. Hazel is the commonest shrub, 
but the southern dogwood and spindle just 
penetrate the dales, where they grow with the 


The bullhead is a 
fish of the Wh 
ms—another is 
trout. An 
abundant population is 
supported by plentiful 
supplies of mayfly larvae 


shrimps and snails 


Above 
commo! 


Right: Dark red helleborine. 
a rare and striking orchid. 
is sometimes found in the 


thin hazel scrub which 


occupies the limestone 
scree. Broadleaved 
helleborine is also found in 
this habitat, while rock rose 
stone bramble and marjoram 
provide a common ground 
cover 


elow: The river Lathkill 
like the few other White 
eak rivers, supports an 
abundance of plant and 
animal life in its 
lime-rich waters. 


northern bird cherry 

The ground flora is just as varied. Carpets 
of dog’s mercury or, in damper areas, ram- 
sons, are interspersed with nettle-leaved bell- 
flower (a southern species), sweet woodruff, 
of-the-valley and primrose, to name but 


a few 

The dale-side grasslands, and those which 
have developed in old quarries, are no less 
varied. Cowslips and early purple orchid are 
the first to flower; the summer sees bird’s foot 
trefoil and oxeye daisy blaze gold and white. 
dotted with pink geraniums, thyme and 
orchids. Common blue, green hairstreak and 
brown Argus butterflies flit between flowers, 
competing with bees and hoverflies for nectar. 

There is order in this colourful chaos. 
saxifrage likes the cooler north-facing 
and stemless thistle maintains @ 
precarious hold on the warme: south-facing 
slopes in a climate which is really too wel. 
There are many small communities, each with 
its own characteristic assemblage of plants. 
occurring where conditions «re suitable. 


PLANTS WITH 
MEDICINAL USES 


Some modern medicines such as 
derived from chemicals found in plants. Now, with 
old country remedies regaining popularity, it 
seems that research into the medicinal qualities of 
plants could provide cures for a variety of ills. 


Above: Borage (Borago 
officinalis) is an 

introduced plant, commonly 
grown in the kitchen garden 
and found as a garden 
escape in the wild, It 

is a well-known remedy for 


fevers as it induces sweating. 


aspirin are already 


Plants have been used by man for medicinal 
purposes since prehistoric times. The ancient 
Gre id Romans worshipped flowers and 
herbs for their healing powers and dedicated 
them to their gods. Medicinal plants were 
ciated with superstitions and religious 
rites and offerings. Over the course of time 
herbalism became established and although 


much of this old knowledge is now lost or 
largely ignored, many folklore remedies are 
now enjoying increasing popularity 

The therapeutic effects of these remediesare 
due largely to active chemicals in the plants 
concerned, and these chemicals are being 
widely investigated for new sources of drugs: 
However, the information given here should 
never be used as a substitute for a doctor's 
advice. Many medicinal plants may prove 
poisonous i en in excess, or could be 
Reve if taken in conjunction with another 


+ 2400 years ago the Greeks 
used extracts of the silvery white foliage and 
bark of willow trees to treat pain and reduce 

n, a chemical found in willow 

s ible for the relief of the 
symptoms. Salicylic acid, the active in- 
gredient in aspirin, is closely related to salicin. 
It was originally isolated from the clusters of 
creamy white, sweet smelling flowerheads of 
meadowsweet, and the similar, pinkish 
flowers of the related dropwort, Both plants 
belong to the genus Spiraea~from which the 
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Above: The large flowers 
of the opium poppy, seen 
growing here with red field 
poppies. Cuts are made on 
the opium poppy seed head 
(right) for opium extraction 


Below: Despite its 
medicinal properties, 
feverfew is today regarded 
as a weed to be eradicated 
However, it is very 
persistent and spreads 
teadily, often growing on 
walls, 
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name aspirin is derived and apart from their 
ability to kill pain and treat rheumatism, they 
were also used for their antiseptic properties 
and for skin complaints such as eczema. 

The exotic opium poppy was introduced to 
the British Isles from western Asia, and 
grows here as a weed on cultivated land, 
especially in the Fens. The handsome white 
or pale lilac flowers produce large rounded 
seed capsules which are of “pepperpot’ con- 
struction, the mature seeds being shaken out 
from underneath the hood at the top. 

The variety of opium poppy which is 
actually used in opium production is quite 
rare in this country. It has capsules which, if 
slit open when immature, ooze out a milky 
latex. When this latex dries out, it forms the 
black sticky substance known as opium, 
which has been used in medicine to relieve 
pain for over 5000 years. Of the 25 different 
constituents of opium, the most widely used 
in modern medicine are codeine and mor- 
phine, both of which are powerful pain 
relievers for headaches, and used to treat 
coughs and many other ailments. However, 
opium is also notorious for its narcotic 
effects, including feelings of euphoria and 
great contentment. Regular doses will even- 
tually lead to addiction 

Feverfew is a graceful, daisy-like plant 
common on cultivated land or waste places. 
It has a long folklore history and has recently 
come back into fashion as a medicinal plant 
According to one legend, it was given its 
botanicname Tanacetum (or Chrysanthemum) 
parthenium because it was used to save the 
life of a workman who fell from the Parthen- 
on when it s being built! 

The 16th century herbalist Gerard said that 
feverfew ‘is very good for them that are 
giddie in the head or with turning called 
Vertigo’. Its reputation for curing migraines 
has recently been confirmed by scientists, but 
unfortunately the chemical responsible for 
this property has yet to be identified. 

Feverfew has a strong scent as it contains 
camphor, and it used to be planted near 
houses to purify the air and keep the oc- 
cupants free from disease. Insects seem to 
have a strong aversion to it and it was often 
used as an insect repellent and also as a 
remedy for insect bites. However, despite its 
seemingly wide-ranging powers, it is a plant 
to be treated with respect as some people are 
allergic to it, and break out in a rash after 
handling it. 

Depressants and sedatives Some plants have 
properties that affect the central nervous 
system, taking away the sensitivity to pain 
and also causing drowsiness. Valerian is one 
of the most potent depressants. A tall, grace- 
ful plant with clusters of pale pink flowers, it 
is commonly found growing in ditches, damp 
woodlands and on chalk downs. The yellow- 
ish-brown rhizome is usually harvested in 
autumn and the juice from it has been pres 
scribed by herbalists for treating hyste 
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hypochondria, epilepsy. insomnia and all 
sorts of other nervous upsets. Because of 
its unpleasant taste, valerian has gradually 
become less popular, even though the taste 
can be disguised by using other herbs, How 
ever, since recent research has shown that 
valerian is probably more effective than most 
modern tranquiliser drugs in reducing irregu 
lar heart rhythms and convulsions, it is 
likely to become a popular treatment once 
again. 

Another plant once used in the treatment 
of hysteria and other nervous complaints is 
the strikingly beautiful lady's slipper orchid 
(Cypripedium calceolus). \t is unlikely that it 
will ever regain its popularity as a sedative 
since the populations of the plant have been 
reduced drastically in the past hundred years 
by flower pickers interested in its appearance, 
rather than in its medicinal properties. It has 
now become one of the rarest species in 
Britain and is in great danger of becoming 
extinct 

Stimulants Man has long used stimulants, 
not only for the sensations of well-being and 
exhilaration that they can provide, but also 
to alleviate fatigue. Stimulating everyday 
beverages such as tea and coffee have long 
been popular, but before these were intro- 
duced to Europe a wide variety of herbal 
teas were drunk 

One of these is made from the bright blue, 
star-shaped flowers and hairy stem of borage, 
which is a robust annual plant, covered with 
hairs and growing on wasteland, often near 
houses. It is also used to ease colds, bron- 
chitis and pneumonia, and to make a poultice 
for relieving the pain of inflamed swellings. A 
tile plant, its long slender leaves were 
cultivated as a vegetable and eaten 
spinach, or preserved in vinegar, which 
made them smell and taste like cucumber. 

Vervain is also used to make a stimulating 
tea, but has to be sweetened to overcome its 
bitter taste. It isa very good remedy for the 
early stages of fevers and colds, although 
there seems to be some conflict regarding its 
other properties. The ancient herbalist Pliny 
reported that ‘if the dining room be sprinkled 
with water in which the herbe hath been 
Steeped the guests will be the merrier’, while 
on the other hand, Gerard noted that ‘Many 
odde old wives fables are written of Vervaine 
tending to witchcraft and sorcery’. 

Other stimulants are derived from both 
black and white mustard plants. Easily 
recognised by their bright yellow flowers with 
Maltese cross-shaped petals, it is actually 
the seeds, pungently flavoured in the black 
mustard, which are used as stimulants. 

The dark green or purple, menthol rich 
leaves of the peppermint plant are widely 
used in medicines for treating coughs and 
colds, When drunk in an infusion they make a 
good tonic and stimulant and are even 
reputed to be an aphrodisiac in large enough 
quantities! 


Above: Valerian (Va/eriana 
officinalis) has white or 

pink flowers which appear 
from June to August. Apart 
from the sedative effect of 
its juice, the dried roots were 
used to keep linen 

smelling fresh, although they 
actualy have a rather 
pungent smell that cats 

find very attractive 


Right: The attractive 
flowers of dropwort 
(Filipendula vulgaris) 
appear from June to 
August on chalky grassland, 
mainly in the south and 
east of England. 


An excellent tonic and 
stimulant is made from the 
scarlet coloured hips of the 
dog rose (left). The hips 
are really swollen fruit 
receptacles and, if gathered 
from the bushes at the end 
of September, they can be 
dried for making tea. They 
are also used to make a 
sweet-sour jam, but are 
perhaps most famous as 
rose-hip syrup, which is rich 
in Vitamin C and very often 
given to young children. 


ELM-BARK 
BEETLES 


Most people have seen dead 
elm trees lining the roads or 
standing in forlorn groups in 
fields; yet few have caught a 
glimpse of the culprits small 
beetles that are the main 
carriers of Dutch elm disease. 


The story of Dutch elm disease is a com- 
plicated one. This disease, which has resulted 
in the death of millions of elm trees in the 
British Isles, is caused by a fungus called 
Ceratocystis ulmi; it is a yeast-like organism 
that travels in the sap of trees. Like many 
other infectious fungi, it contains toxins 
which induce wound responses in trees. In an 
infected tree, the long, usually hollow, sap- 
carrying vessels of the soft wood that trans- 
port nutrients from the roots to the leaves 
and other parts of the tree, become filled with 
bulbous, gum-like enlargements (tyloses). 
These are a normal feature of dead heart- 
wood, but in active hollow sap wood they 
cause the vessels to become blocked, and the 
flow of essential nutrients is turned off like a 
tap, eventually causing the tree to starve to 


death. 

The guilty party The fatal fungus is intro- 
duced to the elm trees by bark beetles, par- 
ucularly the large European elm-bark beetle 
Scolytus scolytus and the much smaller elm- 
bark beetle Scolytus multistriatus. They are 
sometimes known as engraver beetles for the 
distinctive marks they make on trees. 

The galleries formed in the tree by the 
beetle larvae, and the spaces under the 
loosened bark, provide ideal conditions for 
fungal growth. Almost all beetles coming 
from larvae living in such situations emer; 
carrying fungal spores; they fly to other trees 
to feed on sap and so spread the infection 
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Above: A sight that is all 
too familiar today—an elm 
tree killed by the fungus 
Ceratocystis ulmi, which is 
spread by elm-bark beetles 


Below: Adult elm-bark beetle 
(Scolytus scolytus) 


Strangely enough, the fungus finds difficulty 
in passing from one annual ring of the tree to 
the next. As a result, re-infection occurs by 
means of twig-bark chewing adults instead. 

The disease affects all elms, not just Dutch 
ones, and did not originate in Holland, 
probably coming in the first place from as 
far away as Asia. It first appeared in Britain 
in 1927, but not in too virulent a form, and 
many trees recovered. In the 1960s, however, 
a new epidemic strain appeared; it has had a 
devastating effect on the British landscape 
an effect the Forestry Commission fear is 
irreversible. 

Life inside the elm Elm-bark beetles are 
specially adapted for boring into wood, being 
small, cylindrical and compact in shape. They 
have short snouts (rostra), quite unlike the 
elongated snouts of weevils to which they are 
closely related. The head is almost completely 
concealed under the thorax, and the antennae 
are strongly clubbed. The head and thorax 
are black and covered with short fine hairs, 
and the wing cases (elytra) are reddish brown 


in colour. The adult beetles can be seen on 
the wing in April and May, with a second 
generation appearing in July and August 

The female elm-bark beetle bores a tunnel 
through the bark of an elm tree, until she 
reaches the outer part of the sap wood. She is 
then joined by the male beetle and together 
they bore out a nuptial chamber. They are 
unusual among beetles for being mono- 
gamous. After mating, the female lays about 
70 round white eggs, positioning them alter- 
nately from right to left along the main 
nuptial gallery. 

Shortly afterwards, small white legless 
zrubs emerge from the eggs and start eating 
tunnels at right angles away from the main 
chamber. They grow rapidly to about ten 
times their original size, and change their 
skins about five times as they bore their way 
under the bark. They make fairly straight 
galleries that are about 0.5mm wide, Imm 
apart and 13cm (Sin) long. The tunnels fan 
out, never crossing one another; the growing 
larvae widen the tunnels as they progress, to 
accommodate their increasing size. 

Carriers of infection The beetle larvae 
pupate when fully fed at the far end of their 
tunnels. Then, during sunny, warm spells 
from May to October, they emerge as young 
adults and immediately fly to new elm trees 
to feed on the sap from young shoots. 

When suitable host trees have been found, 
the young beetles give off a particular scent 
that attracts other individuals and encourages 
swarming. They usually feed on healthy four- 
year old twigs, piercing the bark to get at the 
sap. Sometimes they even kill the twig by 
ringing the bark. Almost invariably they 
carry with them the deadly spores of Cerato- 

‘stis ulmi and transfer them to the new host — 
thus condemning yet another tree to die 
before its time. 


Above The adults and grub- 
like larvae of the elm-bark 
beetle can frequently be 
seen together in the same 
tree. 


Right: On trees that harbour 
elm-bark beetles you can 
often see a series of small 
holes on the surface of the 
tree. These are exit holes 
made by the young adult 
beetles when they emerge 
from the pupae. 


Below: The galleries made 
by Sco/ytus larvae are quite 
distinctive, radiating out 

in the shape of a fan. The 
centre gallery is made by 
the female beetle as she 
first enters the tree 


Elm-beetle enemies The main enemies of 
these beetles are woodland birds, particularly 
woodpeckers, that pick the adults off the 
surface of the tree as they are feeding. Wood- 
peckers also bore into the tree to get at the 
larvae inside. Cuckoos, robins, tits, nightjars 
and many other insect-eating birds also prey 
on the adults, while starlings, nuthatches, 
tree-creepers and other long-billed birds take 
a toll of the larvae. Parasitic wasps, too, play 
a part in keeping the beetles down, as do 
several carnivorous beetles. 

Man, however, has had almost no effect on 
elm-bark beetles. If a diseased elm is cut 
down the young adult beetles simply move to 
another tree and begin boring tunnels again, 
probably infecting the new tree with fungus 
spores as they do so. Injections of fungicide 
have no effect on the beetles either, except, 
perhaps, to save the tree for future genera- 
tions of beetles. Felling the tree, and burning 
the wood and infected bark, may help to 
confine outbreaks and reduce the breeding 
populations of the beetles. 


THE SOMNOLENT a = 
DORMOUSE ae oo ! 


which was 
Tek pte aes B , Ove 1902. The Y 
tiny nocturnal dormouse i British introduced previously by the Romans who 
rodent to hibernate, spending half the year asleep considered it a gastronomic del 


in a specially constructed winter nest. When awake The common dormouse has acqu 
descriptive local names. Hazel mouse 
it eagle with speed and agility among the to one ofvits favourite habi f 
anches of low growing shr searching for food. — food-t bushes and hazel nuts. Dory 
mouse derives from the French verb d 
to sleep, and refers to the fact that the dor 
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mouse spends almost half the year hiber 
nating in a torpid state, Another common 
name, the sleeper, also derives from. it 
lifestyle. 


Appearance The dormouse is a ver 
rodent, the head and bod 
80-85mm (3-34in) in length. It 


together mea 


only 
blunt snout with long whiskers w 
up to 30mm (1 fin) Ic 
prominent and it has the large eyes character 
istic of many nocturnal animals. Its unusua 


ich may be 
y. Its ears are small but 


which have crosswise ridges on 
tish it from all 


cheek teeth 
their grinding surfaces, distir 


other British rodents 

The fur of its upperparts is a rich orang 
brown, fading gradually to a pale buff on its 
belly and pure white on its throat. Young 
dormice have greyer fur than the adults, and 
even among adults considerable 
variation in coat colour. In October the 
dormouse moults to its winter coat 

The tail is 56-68mm (24-24in) long, almost 


there is 


the same length as the body, and is the same 
colour as the upperparts. It is hairy, though 
not as bushy as that of the edible dormouse 

The feet of the common dormouse, which 
are slender, adept at grasping and capable of 
great ‘wrist and ‘ankle’ movement, enable it 
to scamper with speed and agility along twigs 
and thin branches. 

Solitary, nocturnal and active The dor- 
mouse is a solitary, nocturnal mammal, 
spending the day asleep and only emerging at 
dusk to search for food. When awake it is 
very active, moving with great speed and 
agility. Most small rodents spend their time 
searching for food on the ground, occasion- 
ally going up into the branches of trees and 
bushes to look for buds or berries. The dor- 
mouse, on the other hand, spends almost its 
entire active life off the ground, among the 
branches of bushes such as hazel. It scrambles 
high up the branches of small trees, climbs 
nimbly among the thin twigs and branches of 
low shrubs and bushes, and scampers up and 
down the twining stems of brambles and 
honeysuckle. It is capable of leaping con- 
siderable distances—a foot (30cm) or even 
more. All this frenetic activity is directed 
towards a single-minded search for food 
During the five or six months of hibernation 


the dormouse loses a considerable propor- 
tion of its body weight. All summer it feeds 
on the plentiful supplies of nuts, seeds, bark, 
fruit, acorns, haws, pine seeds, and young 
shoots, as well as on insects and snails. It is 
particularly fond of hazel nuts which are 
extremely fattening and therefore an ideal 
food as winter approaches. It does not crack 
the nut open but gnaws a very small, neat. 
round hole through which it extracts the 
kernel 

The common dormouse generally goes 
about its business quietly, although it has 
been heard to make shriil squeaking noises 
when chased Mewing and purring sounds 
have also been recorded, and hibernating 


COMMON DORMOUSE 
(Muscardinus avellanarius) 
Size Head and body length 
80-85mm (3-34in). weight 
23-43g (1-1}02) 

Colour Upperparts orange: 
brown. underparts pale buf 
throat white 

Breeding season April 
September 

Gestation 22-24 days. 

No of young 1 or 2 litters 
per year, 3-5 young in each 
Food Mainly nuts, fruit and 
berries. 

Distribution Mainly 
southern England, absent 
from Ireland and Scotland, 


Common dormouse 


dormice sometimes make a wheezing sound 
Busy nest builder During the course of one 
year the dormouse makes two, or in the case 
of the female three, different types of nest 
The winter nest, in which it hibernates, is 
made of grass, dead leaves and moss and 


usually contains a store of food. It is built on 
the ground under a pile of dead leaves, or 
below the ground in the shelter of the roots 
of a small tree 

The summer nest is for sleeping in during 
the day. It is a loosely constructed ball of 
grass, leaves and shredded honeysuckle bark 
It is usually about the size of a golf ball—just 
big enough to contain one dormouse: 

The breeding nest is built in late spring in 


Below: Deciduous woodland 
is the best place to look for 
signs of the common 
dormouse, especially where 
there are trees with edible 
seeds and an undergrowth 
of honeysuckle and bramble 
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Above; The common 
dormouse is extremely lively 
and agile and adept at 
climbing among the thin 
twigs of low bushes and 
shrubs, Its feet are slender 
and its flexible toes enable 
it to scramble about with 
ease. 


Right: Hazel nut shells that 
have a smooth, neat, round 
hole in them have been 
opened by the common 
dormouse. Other rodents 
leave a more ragged hole. 
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readiness for the two litters of young. This 
nest resembles the day nest but is much 
larger, being over twice the diameter and 
more compactly constructed. It is usually 
sited near to the ground-much lower down 
than the daytime nest 

Unlike the nests of birds, the dormouse’s 
nests do not have distinctive entrance holes. 
Once inside its nest the dormouse closes the 
wall material behind it, making it impossible 
to see where it got into the nest. When startled 
it will break out from the nest at any point 
and scurry away to safety. So if a dormouse 
nest has an obvious opening in it, you can be 
sure the owner is not in residence 

Breeding cycle The life cycle of the dor- 
mouse is not well documented and even the 
length and time of the breeding cycle is not 
definitely known. The gestation period is 
between 22 to 24 days—fuirly long for such a 
small mammal. Two litters of between three 
and five young are produced each summer 
Young dormice have been found in June so it 
seems likely that mating takes place in April 
and May-soon after they come out of 
hibernation. Young dormice are also found 
later in the season in August or early Sep- 
tember—and even in October. This suggests 


that the second mating occurs in summer 
The young are born blind and naked but 
after 13 days their first grey coat is well grown 
By 18 days their eyes have opened and they 
have moulted into a paler version of the 
adult's chestnut-coloured coat. They moult 
into their full adult coat at a year old. By 30 
days old the young dormice are able to 


forage for themselves outside the breeding 
nest and by 40 days they are completely 
independent 

Young dormice do not become sexually 
mature until the year following their birth 
During their first winter hibernation they 
weigh little more than half the adult weight 

Life expectancy If it escapes predation the 
common dormouse can expect to live as long 
as four years, though six years have been 
recorded for dormice in captivity. This is a 
long life for a mammal of this size. The dor- 
mouse is most vulnerable during the winter 
when it is hibernating. In its nest at ground 
level it falls easy prey to hungry magpies, 
crows, foxes, badgers, stoats and weasels. It 
is thought that four out of every five dormice 
die at this time of year. 

Hibernation The dormouse is the only 
British rodent to hibernate. As winter ap- 
proaches, it gorges itself and rapidly increases 
in weight. This excess fat is burned off slowly 
during the long winter sleep—during which 
time it may lose half its body weight. Dor- 
mice usually hibernate alone although young 
dormice may occasionally hibernate together. 

The winter nest is usually constructed in 
October, Each day the periods of sleep 
become longer and longer until the time 
comes when the dormouse does not wake at 
night to go foraging. From the end of 
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tunately, the nuts were raw rather than 


cooked, so he kept some back and succeeded 


in raising five plants on the voyage back to 
England 

A\ first, the strange tree was known simp! 
as the Chile pine. The name ‘monkey puzzle 
was given to it in 1834 when Sir William 
Molesworth of Pencarrow, in Cornwall, pur 


chased a specimen for the vast sum (in those 
days) of £25. Sir William assembled some 
friends to witness the planting and one of 
them, named Charles Austin, on handling 


the tree’s spiny foliage declared that it would 
puzzle a monkey’ to climb it. The name has 
stuck ever since 

During Victorian times there was a craze 
for planting monkey puzzle trees, particularly 


in the front gardens of the new and expanding 
suburban areas. It was even planted in 
avenues-one of the best examples is in 
Bicton, Devon, where an avenue of monkey 
puzzle trees was planted in 1844 and is still 
thriving. 
Clothed with 
monkey puzzle is a majestic tree, g 
15-20m (50-65ft) high and clothed with 
Imost down to the ground. 


branches At its best the 
growing to 


branches reachir 
However, in adverse conditions—dry, 
or polluted sites~the lower, dead branches 
fall off, and the becomes much 
attractive 

As with most other conifers, the branches 
of a monkey puzzle are arranged regularly 
round the central trunk in ascending whorls 
In young trees the branches are well spaced 
out along the trunk and the crown is conical 
Older trees are broader and have a rounded 
crown, and the branches are much denser 

The monkey puzzle retains its branches 
when they die. Unless they are brought down 
by the wind they are likely to remain on the 
tree for many years, gradually losing their 
leaves and persisting as pale grey, willow-like 
twigs. Old trees often present a stran 
trast between the glossy green of livin 
higher up and the remains of lon 
branches further down 

Characteristic foliage The leaves are the 
monkey puzzle’s most characteristic feature. 
Each leaf is egg-shaped, cupped and about 
4cm (14in) long with a spiny tip. The colour is 
a glossy green with a yellowish margin and 
the texture is leathery. Stomata (breathing 
pores) line both sides of the leaf and appear as 
pale cream or white streaks. 

Male and female trees The cones are almost 
always borne on separate trees. The male 


haded 


tree less 


ge con- 


leaves 
dead 


cones are carried on shoots near the ends of 


side branches. They occur in clusters of up to 
SIX, arranged regularly round the shoot. By 
June, when they shed pollen, they are 12cm 
(Sin) long, brown and conical. 

The female cones are borne on the upper 
sides of branches high in the tree. They take 
two or three years to mature into brown 
globular structures up to 20cm (8in) across 
and covered with spiny scales, In the autumn 
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usual 2-4mm). As yet, howe 


has been le used in 


Opposite: With its rounded 
crown and branches 
drooping down nearly to the 
ground, a mature monkey 
puzzle can be an extremely 
graceful tree in the right 
conditions. But on a site 
that is too dry, shaded or 
polluted, the monkey puzzle 
is likely to lose its lower 
branches and with them 
much of its beauty. 


Top right; The leaves are 
spiny and egg-shaped, 
becoming more triangular 
with age. On young shoots 
they are bright green but 
soon darken and become 
glossy. 


Right: With each period of 
growth a whorl of new 
shoots is produced at the 
tip of each twig. Growth 
may occur every year or at 
intervals of one and a half 
or even two years. 


Britain 


Monkey puzzle or Chile 
pine(Araucaria araucana 
Introduced evergreen, native 
to Chile and Argentina 
Height to 20m (65ft) 
Female cones are borne 
singly and ripen in autumn 
Male cones are usually 
borne in clusters and release 
their pollen in June 


Left: The bark is dull grey, 
with age becoming wrinkled 
and resembling an 
elephant's leg 


MANY-ARMED 
STARFISHES 


The shallow seas and shores 
all around the British Isles 
harbour a wide and surprisingly 
varied range of starfishes, 
from the familiar common 
starfish to the vivid, many- 
rayed sun-star. 


As many as 14 species of starfishes have been 
recorded from the seashore and shallow seas 
around the British Isles. Some are familiar 
Kinds found on the shore, but many of the 
Species are unfamiliar because they live on the 
sea bed, where they are found at different 
depths on a variety of substrates. 

Starfishes are symmetrical, most species 
consisting of five arms or rays, joined together 
in the centre but lacking a head. If you are 
able to examine a starfish closely you will see 
that the mouth lies on the underside of the 
body in the centre, with the anus on the upper 
side, directly opposite the mouth. 

Powerful feet Along the mid-line on the 
underside of each arm are rows of unique 
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hydraulic tube-feet, which are very important 
for both movement and feeding. They are 
operated by water pressure from inside the 
animal, an increase in pressure extending the 
tube-feet which are retracted by the con- 
traction of muscle fibre in their walls. 

The tube-feet of many starfishes are 
equipped with small terminal suckers, which 
are used for gripping the surface of rocks and 
pebbles as the starfish moves slowly along. 
Some sand-dwelling starfishes lack these 
suckers, so their tube-feet resemble blunt 
cylinders. These are, however, adequate for 
moving over sand and also for burrowing into 
it 

Finding starfishes If you take a walk on a 


Above: The sun-star 
(Crossaster papposus) is a 
beautifully patterned 
starfish with 8 to 13 short 
arms and a wide central 
disc. Frequently found with 
other starfishes, it preys 
upon invertebrates, including 
the common starfish 


Below: The body of the 
five-rayed spiny starfish 
(Marthasterias glacialis) 

is covered with conspicuous 
spines which help to deter 
predators such as sea snails 
and some fishes. 


Above 


Above: Sand star (Astrospecten 
inregularis). Up to 12cm (44in) 


rocky shore at low tide, you may well come 
across the orange-brown common starfish 
which is found all round our coasts, in rock 
pools, hiding under fronds of seaweed or 
occasionally stranded on sandy shores. A 
close relative is the spiny starfish which has 
pronounced spines and a grey-brown skin 
This species is more common on western and 
southern coasts, while two very striking and 
exotic-looking species, the sun-star and the 
purple sun-star, are only to be found on the 
northern coasts. They differ from the com- 
mon and spiny starfishes not only in their 
vivid colours, but also in having ten or more 
arms. They are sea rather than shore species, 
being found at depths of 10-40m (33-130ft), 
often on mussel and oyster beds 

The British fauna includes several species 
of starfishes whose bodies are not drawn out 
into pointed arms like those mentioned 
previously. Instead, they are shaped like a 
pentagon. Such species include the starlet, 
which is found on the shore under rocks and 
in the sea to depths of 100m (330ft), and the 
goose-foot star, which is found on sandy and 
muddy bottoms, also to depths of 100m 
(330ft), The cushion star, however, prefers 
gravelly bottoms and is found to depths of 
250m (820ft). These species are found mainly 
along the south, west and north-east coasts. 

Diggingin the sand at low tide may produce 
Specimens of the sand star. It has five pro- 
nounced arms, fringed with spines, but its 
body is more flattened than the common star- 
fish. It does not have suckers on its tube-feet 
and it is an efficient burrower, feeding on 
burrowing worms and molluscs, which are 
normally eaten whole. 

Spiny skins Starfishes, together with their 
relatives the brittle-stars, sea-urchins and 
Sea-cucumbers, are echinoderms, a name 
which means spiny skinned, although not all 
Species have obvious spines protruding from 
their skins, 

The common starfish has skin which is 
rather variable in texture, with small spines 
sticking through at various points. Although 
the animal as a whole is flexible, some parts 
of the body are fairly rigid. This is because of 
the special skeleton which starfishes possess. 


Starlet (Asterina 
gibbosa). Up to S5cm (2in) 


Below: Purple sun-star 
(Solaster endeca). Up to 
30cm (12in) 


Like our own skeleton it is a structure made 
of calcium. It does not form a rigid frame- 
work, as parts of it overlap at certain points 
to move in conjunction with each other. 

Instead of being composed of calcium 
phosphate—like ours—the skeleton is com- 
posed of calcium carbonate. It is the crystals 
of calcium carbonate, embedded in the body 
wall and projecting through it to form spines, 
which gives the starfish’s skin its rough 
texture 

The spines protect the soft parts of the 
animal from predators and they are found 
particularly at the edges of the arms and on 
the upper surface. An examination of the 
spines of the common starfish with a strong 


on 


(Anseropoda placenta) 
Up to 15¢m (6in) 


Above: Goose-foot star 


Above: A selection of more 


unusual starfishes to look 
out for around our coasts. 
(The sizes given are the 
diameters of the starfish 
from the tips of the arms) 
The starlet and sand star 


can be found on the shore, 


although the goose-foot 
star and purple sun-star 
prefer deeper waters. 


Below: The common starfish 


(Asterias rubens), on a 
mussel bed, The tapering 


arms turn up at the tip when 


the starfish is moving 
around 


Above: The pentagonal body 
of the cushion-star 

(Porania pulvillus) has a 
large and slightly sticky 
surface area which is u: 
for collecting falling 
particles of organic matter 
for use as food, Any 
particles that land there by 
chance are transferred to 
the mouth by cilia and the 
tube-feet 


Getting to grips with its food 


The internal space of a starfish’s 
body is mainly taken up by the 
digestive and reproductive systems. 
From the mouth on the underside, a 
short straight gut runs up to the anus 
on the upper side. Opening from this 


lens shows small, pincer-like structures called 
pedicellariae, arranged either around the 
spines on the top of the body, or growing 
from the sides of the spines on the underside 
near the tube-feet. These minute organs 
appear to catch and hold small animals which 
intrude on to the skin of the starfish and 
which may possibly harm it. Pedicellariae 
have their own minute sensory and muscle 
systems, controlling their movements. It is 
possible that they catch animals and other 
organisms which may be useful to the starfish 


as food, and one north east Pacific species has 
large pedicellariae that may catch small fishes 
which the starfish eats. 

Starfish senses As starfishes lack a head, 


they have no special area of the body where 
sensory Organs are concentrated ; indeed, the 
standard sensory organs for smell, sight and 
sound are absent. However, there is a prim). 
light receptor, known as the Optic 

cushion, on the tp of the upper surface of 
each arm. Although this cannot be used to 
form an image like our own eyes, it can dis. 
tinguish between areas of high and low light 
intensity 

The remainder of the outer surface of the 
starfish appears to be sensitive to touch and 
to chemical stimuli, which may help the 
animal sense the presence of prey. The tube. 
feet at the very end of each arm are particu. 
larly sensitive to chemicals carried in the sea 
water and it seems that these feet are not 
used for movement 

The lack of a head also means that the 
nervous system is not concentrated in any 
special place. Instead, the main elements of 
the nervous system in a starfish comprise 
radial nerve cords running along the lower 
side of each arm, in close association with the 
tube-feet. A nervering runsaround the mouth, 
linking up the nerve cords and thus all the 
arms. The radial nerves and ring nerve play a 
vital part in co-ordinating the animal to move 
in one particular direction. A starfish can 
move with any of its arms leading, or with the 
gap between two arms pointing ahead. It can 
even start off leading with one arm, then 
change to another one mid-journey. 


tive 


Starfish reproduction 
Most starfishes have 
separate sexes. In the 
spring, male common 
starfishes release sperm, 
into the sea, and females 
release their eggs. There 
is no mating behaviour, 


are five paired stomach pouches, two 
of which lie in either arm. Digestion is 
completed in these pouches 

Although starfishes’ mouths are not 
large, some species take small prey 
whole, with the aid of the powerful 
tube-feet, shown in close-up (right, 
above). Larger food is digested in 

situ by a remarkable process, which is 
used particularly to attack bivalves such 
as mussels and oysters. The starfish 
straddles the mussel, and the arms are 
wrapped around the shell so that the 
tube-feet can grip opposing valves 
(right, below). The starfish uses groups 
of tube-feet in relays to pull repeatedly 
On either valve until the exhausted 
mussel allows its shell to gape a 
fraction. This is enough to allow the 
Starfish to insert the folds of its 
stomach which it protrudes out through 
its Mouth. It wraps the folds of gastric 
membrane around the victim and 
digests the soft body contained in the 
shell. Finally, only the empty shell is 
left, and the starfish moves on to 

find another victim, 


fertilisation taking place 
in the open sea, The egg 
has sufficient yolk to 
provide food for the 
embryo during the early 
stages of development 
until it becomes a free- 
swimming larva, equipped 
with bands of cilia for 
swimming. During this 
phase, it is a herbivore, 
living in the plankton 
and being wafted around 
by water currents. After 
period of time in the 
plankton, during which it 
changes form several 
times, the larva settles 07 
the sea bed and 
metamorphoses into 3 
juvenile. It then takes 07 
first time 


MAN AND BIRDS: 
FRIENDS OR FOES? 


From creating bird sanctuaries to polluting the 
environment—man has a considerable effect on 
birdlife, for both good and bad. Yet birds can be 
equally beneficial or destructive to us: some 
control pests, while others destroy our crops. 


Above: Birds are quick to 
exploit opportunities 
presented by man’s 
wastefulness. This pied 
flycatcher has established 
its nest in a discarded tin, 


Right: Recent evidence 
Suggests that flocks of 

birds may play an important 
role as carriers in the spread 
of influenza, Many birds 
migrate across continents, so 
the possibilities are 
enormous, This researcher is 
taking a blood sample from 
4n oystercatcher for 
analysis, 


The relationship between man and birds 
probably goes right back to the very begin- 
nings of man’s existence over two million 
years ago, when he was a nomadic hunter. 
Birds and their eggs were an important source 
of food for our ancestors (and remain so 
today); while hovering scavenger birds would 
have signalled the whereabouts of fresh meat, 
much as vultures do now. Myths and legends 
concerning birds are widespread and suggest 
that, early on in mankind’s history, the re- 
lationship between man and birds came to be 
regarded as rather special in many different 
cultures. For example, early cave paintings by 
Australian aborigines and sculptures from 
ancient Greece indicate that owls had a 
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peculiar mystical significance for these people. 

As the human population slowly increased 
and man’s activities became more complex, 
so his relationship with birds began to de- 
velop different aspects. The changes to bird- 
life wrought by advances in agriculture during 
the last 2000 years, for example, are enor- 
mous; but much more dramatic have been the 
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changes in this relationship over the last 
two centuries as our population has expanded 
at an rate, bringing in it 
train an sophisticated tech- 
nology 

The changing countryside Most of Britain 
was covered with forest 2000 years ago, but 
over the centuries much of it was felled, 
partly to create new farmland and partly to 
satisfy the increasing demand for timber. Yet 
the effect on our birds has been much less 
severe than might be supposed. Genuine 
forest species such as the goshawk and the 
honey buzzard almost certainly suffered, but 
most woodland birds are found on the edges 
of woodlands and the margins of cleari 
rather than inside the wood itself. For these 
species (thrushes, finches, tits, buntings and 
so on) the matrix of small woods left as the old 
forests were felled, and the subsequent plant- 
ing of hedgerows, meant a greatly increased 


ever-increasing 
increasingly 


habitat 
As more and more farms were created from 


woodland, so several species of birds turned 
their attention to crops as a major food 
source. House sparrows, woodpigeons, bull- 
finches and starlings are the main offenders, 
and the damage they cause is considerable. 
Yet the problem is man-made. For example, 
had farmers not ploughed up clover-rich 
meadows, the woodpigeon would never have 
turned its attention to brassica crops where its 
feeding causes great damage; equally, bull- 
finch damage is most severe in orchards 
planted alongside this bird’s preferred wood- 
land habitat— orchards well away from woods 
remain unscathed. 

The spread of cities At first sight the spread 
of our cities and towns during the last century 
or two would seem to have robbed birds of 
large expanses of their habitats without offer- 
ing much in return. In fact, many species of 
birds have benefitted. Obvious examples are 
swifts, swallows and house martins. Their 
numbers would be by no means as great as 
they are if they had to rely on natural sites 
instead of people’s homes for nesting. 

Our increasing population has also led to 
the building of greater numbers of reservoirs, 
which have been taken advantage of by 


Below: An oil-polluted 
razorbill. Oil pollution has 
had a disastrous effect on 
birds. The problem goes 
back more than 50 years, 
when even then there were 
outcries at the regular 
discharge of oil by ships at 
sea cleaning out their tanks. 
Over the years the 
cumulative effect on 
seabird populations has 
been horrific. Recently, 
the advent of super tankers 
has added a new dimension 
that of vast oil slicks 
created by shipwrecks. 


several species. The rise in numbers of the 
great crested grebe this century almost exactly 
parallels the increase in artificial waters. 

Refuse feeders As our population increases 
and we become more affluent, both the quality 
and quantity of our refuse increases and 
becomes more attractive to scavenger birds 
Gulls in particular are now common scavens 
ers on refuse tips, even far inland, but at the 
turn of the century they were rare away from 
coasts. 

Not only have gulls extended their range, 
their numbers have also increased greatly 
This situation may seem harmless, but it does 
have certain serious drawbacks. The rapidly 
rising gull population is ousting other, less 
robust species of seabird, such as terns, from 
their colonies. More serious for us, however, 
are the habits of these inland scavenger gulls 
They spend long periods among rotting refuse 
containing numerous harmful organisms, 
with the occasional spell elsewhere drinking. 
bathing and resting. When the nearest source 
of water to a refuse tip is a reservoir (as !S 
often the case) then there is cause for concern. 
The chances of the water being contaminated 
by the gulls’ plumage or their droppings are 
high. 

For the birdwatcher, however, there are 
compensations, Refuse tips are an excellent 
site to observe gull species, including several 
rare ones such as the white-winged glaucous 
gull and the Iceland gull that are unlikely (© 


be scen elsewhere. Sewage outfalls into the 
sea are also good places to observe gulls. 

Other man-made sites popular among 
several species of bird are inland sewage 
farms with their settling tanks and flooded 
fields. These provide a haven for wetland 
birds such as snipe and reed buntings. Many 
migrant waders, particularly the sandpiper 
species and ruffs, frequent sewage farms in the 
spring and autumn. 

Pollution This is one area where the rela- 
Hionship between birds and man has been 
disastrously one-sided. The harm to us 
caused by gulls polluting our water supply is 
minimal compared to the harm that man’s 
pollution has inflicted on birds over the years 
The greatest single source of danger to birds 
is now oil pollution, caused mainly by tankers 
discharging oil into the sea as they clean their 
tanks. The outcries against this go on, but the 
only legislative response so far has been a few 
Pitifully small fines imposed on the tiny 
minority of sea captains caught in the act. 

On land, pollution by pesticides has caused 
jh deaths of many birds. The problem began 
Tah World War II, when it was discovered 

at certain chemicals manufactured for war- 
Bee use could be converted cheaply and 
aa fence valuable pesticides, for 
a eh agriculture and public health, It 
Hig pHa wrong not to stress the benefit 
RE rs) a chemical such as DDT (par- 
arly in controlling malaria-carrying mos- 


a. 


Left: A flock of herring 


gulls scavenging on a 
refuse tip. During the last 
50 years the population of 
gulls has increased 
dramatically and their 
range has extended far 
inland. In part, this rise is 
due to our increasing 
affluence: we now throw 


away far more edible food 
(at least, to a gull’s eyes) 
than ever before 


Right: For birds such as 
these dunlins and ruffs, 

the wide open spaces of an 
airfield are ideal for roosting 
since they can see 
predators coming from a 
long way off. But the 
results can be catastrophic 
for man if a large flock of 
birds crosses the flight 

path of an aircraft taking 
off or landing 


quitoes in the tropics) but it proved to have 
unexpected side-effects. These first came to 
light when the populations of certain birds 
suddenly declined dramatically. Research 
showed that DDT persisted in the environ- 
ment for years and that it accumulated in food 
chains, affecting predators most severely. 

Consequently, DDT was withdrawn from 
most uses and an official body—the Pesticides 
Safety Precautions Scheme—was set up to 
test new pesticides for their impact on the 
environment. As a result, many of the badly 
affected predator populations are again in- 
creasing. 

Slowly, mankind is coming to realise just 
how seriously his activities can affect bird- 
life. With the advances in technology that 
can be expected in the next 10 or 20 years, 
such changes in attitudes will become increas- 
ingly necessary if some of our favourite bird 
species are not to be endangered. 


Above: Aerial wires and 
cables are a particular 
hazard to birds since they 
have great difficulty in 
seeing them. This swift 
broke its wing flying into 
a telegraph wire, but the 
greater danger to birds 
comes from the lines of 
pylons that increasingly 
scar our countryside. It 
has been estimated that 
almost a third of all 
ringed swans that die 

do so from flying into 
electricity cables. 
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LIFE 
IN DEAD 
WOOD 


Although an old log is itself 
lifeless, a close look may 
reveal within it a living 
community of invertebrates 
and fungi, all deriving 
sustenance from the wood. 


Long before the arrival of man, forests 
covered most of lowland Britain. There were 
literally billions of trees. At any one time, 
huge numbers of them were reaching old age 
and dying, making dead wood one of the most 
abundant habitats in Britain at that time. 
Animals and fungi have thus had millions of 
years in which to evolve a large number of 
species adapted to feeding on, and living in, 
dead wood, promoting its decay in the process. 

This is why there are in Britain as many as 
1000 species of animals that have been re- 
corded living in dead wood. Most are tiny, of 
course. Insects include many types of beetles 
and flies; among other invertebrates are slugs 
and snails, woodlice and centipedes. Many 
hundreds of species of fungi, too, are found 
on dead wood 

Today dead wood is relatively scarce be- 
cause man has changed the character of the 
ts. Trees are often felled before they 
reach old age, and many pieces of woodland 
are kept so tidy that fallen logs are a rarity. 
It has been estimated that a tidy forest, free 
of dead wood, may be impoverished by up to 
a fifth of its fauna. 

Recycling nutrients The afiimals and plants 
that depend on dead wood have an important 
role to play in the forest ecosystem. The 
living tree “locks up’ quantities of minerals 
and nutrients in its bark and wood. When a 
tree rots, its valuable chemical substances 
returned to the soil where they can be recycled 
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Above: An old log, decked 
with moss and fungi, in a 
clearing in the New Forest 
In some parts of the forest, 
a proportion of the dead 
wood is left to lie as part 
of a conservation policy 


Below: One of the many 
species of longhorn beetle 
that breed in dead wood 
The adult beetles emerge 
from the wood and visit 
flowers, such as this wild 
rose, to gather nectar. 


into the next generation of trees. A similar 
process, maintaining the fertility of the soil, 
occurs with leaf fall. 

The decay of dead wood can be very slow 
unless it is speeded up by the growth of fungi 
and the activity of insects. This can best be 
appreciated if you look at the gaunt white 
trunks of elms, killed by Dutch elm disease, 
or the standing victims of a stroke of light- 
ning. In exposed conditions, the dead wood is 
baked by the rays of the sun, which sterilise it 
and virtually stop all biological activity. The 
bark soon peels off, and the wood becomes 
too dry and, at times, too hot to support 
fungi and insect 

A log which lies in the shade and remains 
moist, on the other hand, is in an ideal con- 
dition for wildlife to thrive on it. It will retain 
its bark and support a varied range of fungt 
and many species of invertebrates, and soon 
the signs of decay are plentiful. 

A sequence of decay It takes about 20 years 
for a large log to decay completely to the 
final stage in which all the nutrients have been 
used up and the wood disintegrates. The ume 
varies with the type of tree, and also depends 
on whether decay had already started on the 
live tree. 

The creatures that colonize the wood 
appear in a natural sequence: first are those 
that invade a dying tree, followed by those 
that specialise on recently dead timber, thet 
others, through progressive stages of decay: 


Above right: The lesser 
stag beetle breeds in wood 
that has begun to rot. 


Right: Grifola sulfurea is a 
bracket fungus that 
develops on oak heartwood, 
where it causes the timber 
to turn a distinctive red. 


The many agents of decay 


A few examples are shown 
of the countless species 

that promote the decay of 
dead wood, Cap fungi (1) 
and bracket fungi (2) are 
host to a number of insects: 
fruit flies feed on the 

Surface of some fungi, while 
tesidents within include 
devil's coach horse beetles 
and the larvae of fungus 
gnats (3). Stag beetles 

(4) breed in rotting wood, 
as do longhorn beetles (5) 
and some craneflies such as 
Ctenophora atrata (6). 
Many other invertebrates 
are likely to be present: 
besides woodlice, 
centipedes, millipedes and 
Spiders, there may be 
molluscs such as the snail 
Cochlodina laminata (7). 


to the species that predominate when the 
wood has reached a crumbly texture. The 
most specialised species (those most restricted 
to the habitat) are the early colonizers, while 
in later stages of decay many types of inverte- 
brates that also live in leaf litter or soil 
become residents. 

Spreading fungi A tree trunk consists of 
an inner layer of heartwood, and an outer 
!sap wood which is richer in nutrients. 
s develop normally in the heart- 
wood, others in the sapwood. Their presence 
may not be easy to detect: for much of the 
time they consist of tiny transparent threads 
known as hyphae, which are normally in- 
visible to the naked eye. Only when the 
hyphae produce fruiting bodies—toadstools 
or bracket fungi, for example—can the species 
be identified. The larger species tend to be 
seen in the earlier years of decay while the 
wood still contains the plentiful supply of 
nutrients they require. 

The insect pioneers Bark beetles are often 
among the first colonists. The female bores a 
tunnel and lays her eggs along it; when these 


Some spe 


hatch, the larvae burrow outwards in a 
radiating pattern 

The bark beetles loosen the bark and enable 
other species to invade, such as the flattened 
larvae of cardinal beetles. Then woodlice 
centipedes and other species are able to 
establish themselves, and these creatures 
dominate the community that lives in the area 
just below the bark 

Deeper under the surface, the wood is 
attacked first by the larvae of the | 
beetles, for instance some of the lon 
beetles, The stag beetle has larvae which take 
several years to grow, preferring wood which 
has already started to rot. The more rotten 
wood is the home of various click beetle 
larvae and some uncommon cockchafer 
larvae: 

Flies also breed in dead wood, for the most 
part under the bark or within partly decayed 
wood. The larger species of flies include a 
number of mimics, for instance hoverflies that 
look like bees and wasps, or craneflies that 
have a similar appearance to some of the 
large ichneumon wasps 

Also occupying the dead wood are the 
wood wasps; the largest species of these are 
found in conifers. One of our largest ichneu- 
mon wasps is a parasite of wood wasps, its 
long egg-laying tube or ovipositor being 
designed to penetrate deeply into wood con- 
taining wood wasp larvae. It is one of nature’s 
mysteries that the wasp can locate the larvae 


Above: The pied flycatcher 
prefers a small tree hole 
for its nest site 


Below: A hollow oak in 
Windsor Great Park. Dead 
branches are in eff 
aerial logs’—as they are 
not in contact with the 
leaf litter or the soil, 

they support a different 
range of wildlife from logs 
that lie on the ground 


so accurately. 

Some habitats on old trees Whereas a log 
provides a habitat during a period of some 
years as it decays, an ageing tree is a longer- 
term habitat. There are even veteran trees that 
take a century or so to die. Hollow trees 
sometimes shelter bats and owls. The dead 
wood on the inside may be riddled with beetle 
burrows, the insects taking advantage of the 
fact that new dead wood is being added to 
their habitat as the live trunk grows outwards. 

However, to many naturalists, old trees are 
of interest because of the birds which nest 
in natural hollows, or woodpeckers which 
chisel out their own nest holes. There are 
some 20 species that regularly nest in tree 
hollows: in large ones, birds such as the 
tawny owl are found, while the smaller ones 
are occupied by pied flycatchers or blue tits. 
Various insects specialise in living in the 
nests of these birds. 

The forest web of life The dead wood fauna 
are an integral part of the forest wildlife 
community. They play a general role as 4 
source of food for insect-eating creatures 
such as shrews, hedgehogs and some birds; 
and at the same time other roles are played 
in the life of the community. Hoverflies 
emerge from the wood and visit wild flowers, 
as do the longhorn beetles, to obtain energy 
from the nectar, providing the service of 
pollination in return. Another role is that of 
the predator—some species of solitary wasps, 
for example, catch flies and other insects, 
storing them up as a food reserve. 

Taking care Dead or rotting wood is 
nowadays surprisingly vulnerableas a natural 
habitat—to see why, you only need look at the 
number of hollow trees wrecked by the bon- 
fires of vandals. Even those interested in 
observing all the activity of the dead wood 
fauna should heed a warning: patience 8 
required, and the dead wood should always 
be kept intact. Break it open, and you have 
already destroyed the habitat that you are 
investigating. 


POLLEN AND 
SEED DISPERSAL 


Most plants live, grow and die firmly rooted to one 

spot, yet they can colonize new areas very rapidly. 

To do this, they exploit a variety of ingenious ways 

of ensuring that their pollen, seeds and fruits travel 
to new areas before coming to rest. 


Above: Weeds such as 
tosebay willowherb produce 
vast numbers of plumed 
seeds when their four-sided 
seed capsules split open 
The seeds are readily 
dispersed by the wind and, 
4s a result, the plant is a 
very effective colonizer. It 
establishes itself very quickly 
!N Open areas such as 
wasteland, forest and 
woodland clearings, disused 
railway lines and on land 
charred by fire. 


Although most plants are literally rooted to 
the spot and so are unable to move from place 
to place, they all have ways of spreading to 
new areas. The main methods by which plants 
travel are either by means of special fragments 
of the adult plant; or by dispersal of their 
pollen grains and then by further dispersal 
of their seeds and fruit. Most plants use only 
one method, rarely two. 

Break-away plants Several kinds of plant 
fragments can break away from mature 
plants to grow independently into new 
plants. Water plants such as the pondweeds 
spread very successfully as a result of pieces 
breaking away and being carried off by the 
currents to grow elsewhere. Canadian water- 


weed, introduced from North America into 
Britain in the early 19th century, has ach- 
ieved its present wide distribution by pre- 
cisely this means, since almost all the plants 
introduced here were female and rarely pro- 
duced seeds. 

Other species produce special buds, known 
as bulbils, which can drop off the plant and 
grow into new ones. Crow garlic and some of 
its relatives have flower heads that contain 
both flowers and small green bulbils, while 
some celandine plants produce tiny bulbils 
where the leaves join the stems. 

Pollen dispersal The yellow, dust-like pollen 
grains formed in the anthers of seed-produc- 
ing plants can also travel great distances but, 
unlike bulbils or seeds, they cannot form a 
new plant on their own. They are part of the 
reproductive cycle of plants and must reach 
the stigma of a flower of their own spe 
before they can develop. This transfer of 
pollen from anthers to stigma is known as 
pollination and leads to the fertilisation of an 
egg cell and the development of a seed. 

Pollen grains are spread either by wind or 
by animals—mostly insects—although a few 
plants do release their pollen underwater and 
it is then carried by the current. It is very 
often possible to determine from the appear- 
ance of a flower how its pollen grains are 
transported. 

Wind pollinated plants have flowers with 
small, greenish petals and anthers and stigmas 
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that dangle outside the flower. They have to 
produce enormous quantities of pollen, since 
the chances of a pollen grain reaching a 
suitable stigma are very small. Great dis- 


tances can be covered by wind blown pollen 


grains, and they have even been detected far 
from land, in the air over the middle of the 
Atlantic Ocean 

Insect pollinated plants usually have bright, 
showy flowers that attract insects in search 
of food in the form of nectar and pollen. A 
small number of insect pollinated flowers 
attract insects by their smell; this may be 
sweet in the case of moth pollinated flowers, 
or foul smelling in the case of fly pollinated 
flowers. 

Fewer pollen grains are produced by plants 
pollinated by insects rather than by wind, and 
these are often sticky so that they remain in 
clumps. Pollen grains carried inadvertently 
or deliberately by insects do not travel such 
great distances as those blown by the wind, 
but they are far more likely to reach a suitable 
stigma since insects often visit many flowers 
of the same kind in their search for food 

The use of insects as pollinators has one 
major drawback: insects are not present in 
large numbers all the year round and so 
pollination has to be timed to occur in the 
warmer months of the year. By this time wind 
pollinated flowers, which appear very early 
in the year, may be starting to set seed 
already. 

Advantages of seed dispersal Once a plant 
has been pollinated, it can produce seeds, 
which are the most important means of plant 
dispersal. As well as being carried by wind, 
water or animals, they can remain dormant 
for a long time. This gives seed-producing 
plants a tremendous biological advantage, as 
the seeds can wait out periods of drought or 
hard winters until conditions are suitable 
for germination. 

A seed’s structure makes it ideally suited 
for surviving over long periods of time. Most 
have a thick or resistant outer layer to 
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Above: A flower head of 

keeled garlic (Allium 
carinatum) showing bulbils, 
which are important in 
increasing the numbers of 
a plant in cases where 
sexual reproduction is 
infrequent 


Right: This bumblebee on a 
knapweed flower head is 
dusted with pollen which it 
will take to the next flower 
Bees often concentrate on 
visiting single species of 
flowers that produce pollen 
at a set time, thus 

ensuring fertilisation 


Below: The hooks on the 
dry fruits, or achenes, of 
wood avens (Geum 
urbanum) can be seen 
clearly. These hold fast to 
animal fuy or people's 
clothing and can be 
transported considerable 


them from damage or from drying 


pr 
out. Inside the seed is a stored reserve of food 


nergy needed for the 
It is this reserve of 


which jes the 


growth of the seedling 
food that ds such as cereals par- 
important as food for mankind 

ed a 


makes see 


ticularly 
The 


with a 


© contains an embryonic plant 
rooulet and one or more 
seed Some seeds are 
dispersed as individuals from the parent 
plant and others as fruits, with part of the 
flower, Many contain a number of 
seeds and these may be either released or 
retained within the fruit 

Spreading seeds As with pollen grains, 


minute 


cotyledons or leaves. 


fruits 


in seed 


water and animals are important 
dispersal, but some seeds are actively scat- 
tered by the plants themselves. 

Many seeds or fruits simply drop from the 
parent plant to the ground below and germin- 


ate there. Although they do not travel far 
they are at least certain of finding suitable 
soil and, if the seedlings are not overshadowed 
by the parent plants, they stand a good 
chance of growing successfully 

Other seeds, such as those of the poppy 
are only released when a strong wind shakes 
them out, while other species have pods and 
capsules that burst open suddenly when ripe 
The momentum throws the seeds out, scatter- 
ing them away from the parent plant 

The seeds and fruits of many species have 
wings that slow the rate at which they fall to 
the ground and so increase the distance 
travelled. This is especially effective in tall 
plants and, not surprisingly, many trees 
disperse their fruits in this way. However, 
some smaller herbaceous plants, such as sea 
spurrey, also have winged fruits. This species 
grows in coastal situations where there is often 
a strong wind to blow the seeds away 

Water is also used to spread seeds. The 
pods of sea kale, for example, split partly 
open to release most of the seeds. The rest 
remain in the pods which drop off and, being 
slightly corky, float away in the sea to be 
washed up on distant beaches 

Animal carriers Fruits and seeds dispersed 
by animals fall into several categories. Some 
are eaten by animals, reappearing later in 
their droppings. Others catch in the animals’ 
fur or feathers, while some are simply carried 
in the mud picked up by their feet. Birds are 
particularly important in the dispersal of 
fleshy fruits such as berries. The soft outer 
parts of the fruit provide a nourishing meal 
for the bird, while the hard seed coat pro- 
tects the embryonic seedling within from 
being digested. 

Hooked fruits attach themselves to the fur 
of passing animals or the clothes of people 
and many small seeds are transported on the 
hooves of animals or in the tyre treads of 
motor vehicles. In this way, the movements of 
people have contributed to the spread of some 
plants, 


The attractive fruits of 
plants such as the dog 
rose, blackberry and (right) 
the guelder rose 
(Viburnum opulus) are 
frequently visited by 

flocks of birds when their 
fruits are ripening. Fruits 
and seeds make up a large 
part of the diet of birds 
such as pigeons, and since 
birds fly over a considerable 
area each day, they are a 
very effective means of 
dispersal. The semi- 
parasitic mistletoe is spread 
from tree to tree by birds, 
either through their 
droppings, or by seeds 
deposited when they clean 
their beaks. These seeds 
lodge and grow in cracks. 


Left: Some wind blown 
eds. like those of the 
dandelion (Taraxacum 


officinale), have feathery 
that enable them 
t distances on 
The seeds 

are topped by a ring of hairs 
known as the pappus. This 
effective method of dispersal 


srrents ¢ 


is quite common among 
other members of the daisy 
family 


Below: The hooked and 
spiny burrs of the burdock 
have become entangled in 
the fur on the ears of this 
dog, They are carried until 
they fall off or are rubbed 
off, landing on new ground 
away from the parent plant 


THE LADY 


OF THE 


STREAMS 


The graceful grayling i 
popular sporting fish, found in 
cool, well-oxygenated rivers 

and mountain lakes. 


The grayling is a strikingly beautiful relative 
of the salmon and trout, hence its name ‘lady 
of the streams’. It favours swift running 
rivers of over 10m (33ft) in width, with deep 
currents and gravel or rock and gravel beds 
and is found over much of the northern 
hemisphere from 40°N to 70°N, with the most 
southerly sites generally at high altitude. It 
is also found in lakes, particularly in the 
north, but also in those with cold water to 
the south. In northern sites it is tolerant of 
salt water and can even be found in the sea 
Its distribution tends to be rather patchy, 


but in areas where grayling occur they are 
often abundant 

The present distribution of the grayling 
indicates that after the Ice Age they moved 
out from their refuges in North America and 
the Danube basin in Central Europe. The 
grayling would have had to swim along the 
coasts to get into new river systems, the salt 
water being tolerable in cold conditions. 

A few populations in Asia were sufficiently 
far south to survive the cold of the Ice Age 
and these are distinct enough to be classed as 
four separate species, the Baikal, Amur, 


Kosgol and Mongolian graylings. The rest of 


the world’s grayling are generally con- 
sidered to be one speci whether from 
Europe, Siberia, Alaska or Canada. 

British populations The natural distribution 
of grayling in Britain is very localised—they 
occur in the River Ouse and its tributaries 
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in Yorkshire, the River Trent, the River 
Avon and, possibly, the Rivers Severn, Wye, 
Dee‘and Ribble. They are not found in Ireland 
and appear only in the south of Scotland, to 
a little north of Perth 

Other rivers such as the Test generally 
contain grayling as a result of introductions 
made during the last century to provide a 
greater variety of quarry for anglers. The 
grayling often shares the water with fishes 
such as trout, salmon, barbel, dace, chub, 
roach, eels and minnows. Trout anglers do 
not welcome grayling in their waters and in 
many rivers they are systematically removed 
by netting or other methods in an attempt to 
reduce their numbers 

As it is sensitive to pollution, the grayling 
has disappeared from some rivers, such as 
those in industrial areas. In Britain, it occurs 
in only a few lakes, such as Llyn Tegid in 
Wales, and it has been stocked recently in 
various gravel pits and canals. Unlike its 
cousins the salmon and trout, the grayling 
is not an enthusiastic leaper, and its spread 
has often been limited by waterfalls and 
weirs. 

Feeding habits Grayling feed on insects and 
their larvae, crustaceans, worms, leeches and 
molluscs. They also find some food drifting 
in mid-water or on the water surface. They 
also graze on the river bed, and on any 
strands of vegetation, often inadvertently 
swallowing silt and sand. Some of this may be 


Above: The most distinctive 
characteristic of the grayling 
(Thymallus thymallus) is the 
large, sail-like dorsal fin 
The silvery-grey colouring 
gives the fish its name. 
However, bigger fish are 
darker with red, brown and 
bluish markings, particularly 
during the winter and spring 
The scales are fairly large 
and lie in parallel lines, and 
there is a small rayless fin, 
known as the adipose fin, 
between the dorsal and tail 
fins. This has no known 
function, and is also 
characteristic of the 
grayling’s relatives, the 
salmon, trout and charr. 


The River Avon in Hampshire 
(opposite) is a grayling 
habitat. The clean, cool 
water is swift-running and 
chalky, providing ideal 
conditions for rapid growth. 
Although it prefers gravelly 
river beds with holes and 
large stones for shelter, 

the grayling is also found in 
more open stretches of 
water. 


retained but it is often blown out and any 
food organisms retaken. 

In winter, salmon and trout eggs are often 
eaten. These may have been washed out of 
gravel banks by high water, or by salmon 
and trout spawning where others have already 
spawned, The large grayling of northern 
aters often cat other fishes, but this is rare 
in Britain. 
ling may form large, well-defined 
shoals when food is abundant and are often 
present in considerable numbers. When food 
is less abundant and fewer fish are present, 
small loose-knit groups or solitary fish are 
found. 

Reproduction and development Spawning 
takes place in British waters during March 
or April in redds on shallow gravel river 
beds. The male fish wraps his large dorsal fin 
around the female to delay dispersal of the 
sperm in the strong water currents. The eggs 
are quite small, about 3mm in diameter, and 
they hatch after two or three weeks. When the 
fry emerge from the gravel, they are 12-18mm 
(4-3in) in length and can be seen in schools 
in quiet water near the bank. As they grow, 
the fry move progressively into deeper, faster 
water. The young fry are easily mistaken for 
young salmon or trout as they are similar in 
appearance 

Growth is quite rapid and by winter they 
attain a length of 10-20cm (4-8in). This is 
faster growth than most other fishes in the 
same waters. When the grayling is three years 
old, measuring 20-40cm (8-16in) and weigh- 
ing 80-900g (30z-2Ib), it generally spawns for 
the first time. A few fishes, particularly the 
males, may mature a year earlier. Particularly 
fast growth is found in fishes living in chalk 
streams, such as the Rivers Test and Avon, 
and in large, rain-fed rivers, such as the 
Rivers Tay, Annan and Eden. In these large 


Diverse dorsal fins 


The large, main dorsal fin of 


the grayling is used to clasp 
the female in spawning 


The carp 


The highly manoeuvrable perch 
has two dorsal fins, the front 
one stiff and spiny for protection 


has a long fin with 


a stout spine at the front edge. 


The concave-edged fin of the 


dace contains a single stiff 
tay and 7 supple rays 


The stickleback can erect the 
spines in front of its dorsal fin 


The dorsal fins of British freshwater 

fishes vary from the simple, soft fin of 

the dace to the complex, spiny fins of the 
perch and stickleback. The dorsal fin, 
regardless of shape or size, is important 

to the fish while swimming and 
manoeuvring. At low swimming speeds, 

the dorsal fin is raised to limit rolling and 
to assist when the fish is turning. While 
swimming quickly, the fish generally lowers 


it to aid streamlining. Dorsal fins are also 
used by fishes like the grayling in courtship 
displays and during spawning. 


The dorsal fin of the eel 
is fused into one with 
the tail fin 


rivers a shortage of suitable spawning and 
nursery areas, and the effects of floods and 
droughts on them, may limit the numbers of 
grayling, so that the surviving fishes grow 
rapidly. 

In later life, the growth rate slows down 
and the maximum size of grayling in Britain 
is about 45cm (18in) in length and Ikg (241b) 
in weight at five to ten or more years old. 
In many rivers, the life span is short, with 
individuals over four years old being rare, 
and so this maximum size is never reached, 
although in the past fishes weighing up to 
2kg (441b) were found. 

Looking to the future Although it is good 
for eating, with a distinctive thyme-like smell 
when fresh, the grayling is not an important 
fish commercially. However, it is a valuable 
sporting fish, caught with artificial flies, 
maggots or worms. 

Chronic pollution has destroyed the gray- 
ling populations of many rivers in Central 
Europe and many countries, including 
France, now take measures to preserve the 
remaining fishes. 
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SWANS FROM THE 
FROZEN NORTH 


Two swans that arrive here in winter can be told 
from the familiar mute swan by their black and 
yellow bills. They are whooper and Bewick’s swans— 
migrants from the far north. Apart from the intricate 
patterns on their bills, they look very much alike. 


Bewick’s swan (Cygnus 
bewickii). Winter visitor, 
mainly to southern Britain, 
where it inhabits shallow 
estuaries, lowland lakes 
and flooded grassland 
Length 1.2m (4ft) from bill 
to tail 


Whooper swan (Cygnus 
cygnus), Winter visitor, 
mainly to northern and 
central Britain, where it can 
be found in the same 
habitats as the Bewick’s 
swan. Length 1.5m (5ft). 
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Each October, flocks of wild swans migrate 
to Britain from their summer breeding 
grounds far to the north. Some reach us from 
Iceland, while others come from much further 
away—from northern Scandinavia or even 
the tundra of Arctic Siberia. 

For hundreds of years people thought that 
these s s all belonged to the same species, 
and were called whooper swans. Then, in 
1830, a perceptive ornithologist called Wil- 
liam Yarrell realised that there were two quile 
different species present. He named the 
smaller of the two Bewick’s swan, in memory 
of the famous naturalist and wood engraver, 
Thomas Bewick, who had died two years 
before. 


Telling them apart Yarrell was able to dis- 
tinguish the two species by closely examining 
dead birds and museum specimens. In more 
usual conditions, however, it is not always 
easy to tell them apart, especially for the 
birdwatcher observing swans on a distant 
lake. 

Both species are white, like the more 
familiar mute swan, but differ from the mute 
in having a long straight neck and a black 
and yellow pattern on their bills. The mute 
swan has a curved neck and a red bill, with a 
black knob at its base. Trying to tell the 
whooper from the Bewick’s swan is much 
more of a problem, If you can get close to the 
birds then the best way is to look at the 
pattern on the bill. On the whooper the yellow 
patches extend down the sides of the bill, 
coming to a point beyond the nostril. On 
the bill of the Bewick’s swan the yellow 
patches normally have a rounded end and 
never extend as far down as the nostril. 
However, the pattern on the Bewick’s bill is 
variable. 

Such fine distinctions are useful if you can 
get close enough for a good view. If not, then 
you must rely on other more subtle differ- 
ences. The whooper swan is bigger than the 
Bewick’s~it is at least 25%, heavier—but this 
is not always apparent, even when you are 
lucky enough to have both species present for 
comparison. The best feature to look for is 
the relative size of the neck and head. The 


Above: A whooper swan 
flapping its wings as a part 
of preening. The other swans 
in the picture are also 
whoopers. The name 
‘whooper’ comes from the 
bird's distinctive trumpet 

like call, which can be 

heard a great distance away 


Above right: It is often 
difficult to distinguish a 
whooper swan from a 
Bewick’s swan. If the bird 
is too far away for you to see 
bill pattern, the best 
guide is the neck, Both 
species have straight necks, 
unlike the mute swan’s 
which is curved, but the 
whooper's neck is much 
longer than that of the 
Bewick’s. The bird shown 
here is a whooper 


Right: A group of Bewick’s 
Swans preening themselves. 
The Bewick’s is the 
smallest species of swan 
found in Britain, though 
Size is not a reliable guide 
to identification, even 

when a Bewick's swan can 
be compared directly with a 
whooper 


Bewick’s swan 


yellow patches 


3 third y 


whooper, as well as beir 
portionately 


er, has pro- 
longer neck and head. In 
general, a swan with a really long neck, no 
matter how large or small it seems to be, is 
almost certainly a whooper swan 


The two species can also be distinguished 
by their calls, particularly in flight. The 
whooper has a deeper, more trumpeting call 
than the Bewick’s, but there is a lot of vari- 
ation. This applies only to the adults: the 
young of both species have a high-pitched 
squeaky call 

Winter and summer distribution Whooper 
and Bewick’s swans are winter visitors to 
Britain; they do not breed here. Both species 
inhabit shallow estuaries, lowland lakes and 


flooded grasslands. They are sometimes seen 
in mixed flocks, but more often only one 
species is seen at a particular locality 

In the summer their distribution is ¢éom- 
pletely separate. The breeding ranges of the 
two species are determined by the length of 
time each needs to complete the cycle of egg- 
laying, incubation and fledging. The whoop- 
er swan, being larger, needs 45 months, 
whereas the smaller Bewick’s swan can 


Whooper swan 


sft: The bill pattern provides a 

ar distinction between the two 
species. On a Bewick's swan the 
pattern can be classified into three 
main types, but in all three the 
yellow patches never extend 
down the bill as they do on a 
whooper 


far 
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group of Bewick’s swans 
disputing territory 


Above right: The shape of 
the yellow p: 
indicates that this pair of 
birds are whooper swar 
Both whooper and Bewic 
swans pair for life 


tch on their bills 


Left: A Bew 
The nest of a Be 
swan consists of a large 
conical mound built from 
moss and lichen. Usually 
four creamy-white eggs are 
laid and incubated for about 
30 days. The young are 
tended by both adults and 
take about six w 
fledge 


Ss cygnet 
vick's 


Below: A pair of whooper 
swans with cygnets. The 
nest of a whooper Is 
similar to that of the 
Bewick’s, as are the 
incubation and fledging 
periods. The number of 
laid is usually five or 


manage the cycle in just under three month: 
This difference allows the Bewick’s to bre 
in the northern Arctic regions of Sibe: 
where the summers are short, while the 
whooper swan has to breed in the more 
southerly regions of Russia, in Iceland and 
continental Europe. 

Whooper swans The majority of the 5000 
6000 whooper swans that winter in Britain 
come from breeding grounds in Iceland 
where they nest by the larger lakes throu 
most of the country. Breeding pairs are 
strongly territorial and do not tolerate other 


swans entering a large area around their nests. 
Non-breeding birds-composed of young 
birds and adults who have failed to breed 
flock together for the summer on shallow 
coastal lagoons and large inland waters 

In the second half of October, the whooper 
swans migrate across the north Atlantic to 
Scotland and Ireland, covering the 600-800 
miles in a single flight. Once in Britain, they 
gather into large flocks, occasionally over a 
thousand strong, on various lochs, notably 
Strathbeg, Grampian, Leven and Tayside in 
Scotland, and Foyle in Northern Ireland 

The swans feed on vegetation in the water 
and also fly out to the surrounding farmland 
in search of spilt grain from haryested corn 
fields and broken pieces of potato in harvested 
potato fields. 

As the winter approaches, the large flocks 
break up and the birds disperse more widely 
Many swans move from Scotland into Ire- 
land, and others fly further south into Eng- 
land. Whooper swans can be found as far 
south as Norfolk and Cambridgeshire 

Summer in Scotland The departure of 
whoopers for their breeding grounds begins 
in March and continues throughout April 
However, a few birds remain behind for the 
summer in Scotland, usually because an 
injury prevents their making the return 
flight. Occasionally, a pair of Scottish birds 
breeds. This happened recently on a Hebri- 
dean island. It is not known whether this pair 
was injured. but it is possible that the birds 
were perfectly healthy. Several species of 
northern breeding birds have begun to 
colonize Scotland in recent years, and the 


Above: A flock of Bewick’s 
swans flying across a 

field. As well as feeding 

on marshland vegetation 
both Bewick’s and whooper 
swans fly out to nearby 
fields to graze and feed 

on morsels left after 
harvesting. 


whooper may be joining their numbers. 

Bewick’s swans The Bewick’s swan arrives 
in Britain from Arctic Siberia. Its journey is 
mainly overland, and the birds have a 
number of regular stopping places, where they 
can break their journey. The whole trip may 
take several weeks, with birds stopping for 
long periods until forced by the weather to 
move further south and west. 

They begin arriving in Britain in October, 
and further arrivals take place right through 
until January. Most Bewick’s swans are 
found in the southern half of Britain, at sites 


Migration routes 
Most whooper swans 
arrive in Britain from 
Iceland. A few reach us 
from Scandinavia and 
Russia, where they breed 
in wooded regions south 
of the tundra, but most 

of this population winter 
‘on the Continent or in 
Turkey or Southern 
Russia. 

Britain's population of 
Bewick’s swans all come 
from the open wastes of 
the tundra in the far 

north of Russia. In 
autumn they slowly make 
their way south-west, 
Stopping to rest for 

quite long periods until 
forced by the approach of 
Winter to move on, They 
arrive in Britain between 
October and January. 


p77] summer breeding 
range 


winter range 


such as the Ouse and Nene Washes, Slim- 
bridge in Gloucestershire, the Somerset Ley- 
els, and several sites in Ireland. 

Learning about Bewick’s One of the main 
wintering sites in Britain for Bewick’s swans 
is the headquarters of the Wildfowl Trust, at 
Slimbridge in Gloucestershire. Over the 
years, much has been learned about the life of 
these swans. Each pair brings their young 
with them on migration in the autumn and 
the family stays together throughout the 
winter. In this way, the young swans learn the 
mig! ion route. 

Only 20 years ago, the Bewick’s swan was 
declining in numbers and it was also losing 
its natural habitats to drainage and reclam- 
ation schemes. Fortunately, the bird is now 
adapting to new artificial wetlands and 
numbers are on the increase. 

Five miles high A study of swans has shown 
that they prefer to wait for a tail wind before 
setting off on a mig) A rei able 
example of swans picking up a tail wind 
occurred one December. A lar operator 
spotted what he thought were a flock of birds 
on his screen, There happened to be an air- 
craft near by, and he asked the pilot if he 
could identify them, The astonished pilot 
reported that it was a flock of about 30 swans 
(later identified as whoopers) flying at a 
height of about five miles. It was later dis- 
covered that these birds had the benefit of an 
80mph tail wind, but they were also having 
to put up with a temperature of —48C 
(—55 F) and an atmosphere containing only 
about 40°, the amount of oxygen found at 
sea level, Clearly, these birds are superbly 
well adapted for high-altitude flight. 


The black poplar is usually regarded as be 
native to Britain, Certainly, it, has been 
prowing here since at least the Middle Ages 
though it may have been brought over by 
the Romans from Italy, where it is still very 


common 

In Britain, the black poplar is confined 
mostly to central and eastern England. Its 
typical habitats are wet woodland and the 
sides of streams, since it likes moist soil, but 
it does not tolerate stagnant water, The 
reason for this is that the roots of a black 
poplar breathe, just as do the parts above 
ground, so the water in the ground must have 
oxygen dissolved in it. Therefore the water 
has to be flowing rather than stagnant 

Catkins in spring Poplars are closely re- 
lated to willows: both have wind-pollinated 
catkins as flowers that come out early in the 
year before the leaves. The catkins of the 
black poplar mature in March. Male and 
female catkins are borne on separate trees. 
Male catkins consist of many tiny flowers, 
each with a pair of red or purple stamens but 
with no petals. The female catkins have green 
flowers, each consisting of a stigma to collect 
the pollen and an ovary in which the seed is 
formed 

In May, the female catkins ripen into seeds 
with long white silky hairs to help their dis- 
persal by the wind. So many fluffy white 
seeds are released by just one female black 
poplar tree that the females are never planted 
in towns-—if they were their seeds would col- 
lect along pavements and block up gutters. 
riangular leaves The leaves of a black 
poplar are broad and roughly triangular in 
shape. They are yellow-green, turning bright 
yellow in the autumn, and about 5-10cm 
(2-4in) long. The buds are reddish-brown 
and pointed. Like the leaves, they are 
arranged alternately along the twigs-this is 
typical of poplars and willows 

In common with most other poplars, the 
leaves of a black poplar have flattened stalks. 
This flattening causes the leaves to shimmer 
in the slightest breeze. 

Bark and crown The bark of a mature black 
poplar is a much darker brown than the bark 
of other poplars—hence the name ‘black’ 
and it is deeply furrowed. 
la 
trunk 

A characteristic of fully-grown black pop- 
lars is that they lean away from the prevailing 
wind, which makes their crowns lop-sided 
This is so typical of black poplars that they 
can often be identified from some distance 
away by their shape alone. 

Easily-worked timber Black poplar has long 
been commercially import 
Mt grows fast and can be felled easily. In the 
Middle Agi it used to be coppiced in Britain 
to provide shoots for Supporting vines (which 
were more numerous in the days when the 
her warmer than itis now!) The tim- 
berisvery pale. with a fine, soft texture. Before 


There are often 
rounded growths near the base of the 


nt to man because 


efficient cutting tools were developed, the 
softness of the timber made it a popular, 
though unsuitable, building material. The 
leaves and young twigs used to be fed to 
domestic animals—poplar is one of the first 
trees to come into leaf in spring 

Today the timber has limited but special- 
ised uses. Its soft texture makes it easily sliced 
into veneers by rotating the logs against a 
sharp blade. The veneers are used for making 
matches and matchboxes, and are also turned 
into punnets to hold soft fruits and cress 
Poplar wood is a particularly suitable ma- 
terial for making into matches: poplar mat- 
ches do not splinter when struck, and the 
wood absorbs a lot of the paraffin wax in 
which it is soaked to help it ignite 

The trees themselves are often planted in 
rows to screen unsightly factories and to 
shelter playing fields since they grow quickly 
in the open. They are particularly suitable 
for planting in industrial areas since they are 
less affected by pollution than most other 
trees 


Black poplar (Populus 
nigra), Deciduous tre 
probably native to Britain 
Occurs mainly in central and 
ern England where it is 
often planted in rows to 
provide shelter or screen a 
building. Grows to a height 
of about 30m (100ft) 


Opposite: A black poplar in 
winter. The lop-sided trunk 
is caused by the prevailing 
wind and is characteristic 
of black poplars, allowing 
the tree to be easily 
identified from a distance 


Below: The male catkins 
mature in March before 
leaves come out. At first 
they are grey but turn 
crimson-red as they release 
their pollen 


he 
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Quick to fall The black poplar’s combin- 
ation of large crown, fast growth and soft 
timber makes it unstable in a high wind 
Large branches can be shed and, in a strong 
gale, whole trees can be blown over, Not sur- 
prisingly, black poplars do not live long and 
it is often wise to fell a tree before it becomes 
too old and dangerous. 

They are also susceptible to disease, in 
particular bacterial canker, which attacks the 
bark and the wood beneath it, causing weep- 
ing wounds that slowly kill the larger 
branches and then the whole tree. 

Hybrid poplars The black poplar hybridises 

easily with certain other poplars, notably the 
American black poplar and the western 
balsam poplar. These hybrids grow much 
more vigorously than the parent trees and 
quickly reach a considerable height and girth. 
The best of them have cylindrical stems reach- 
ing high up into the tree, with a large quantity 
of usable timber, and many are resistant to 
canker. The major poplars being planted 
commercially nowadays are these canker- 
resistant hybrids. 
The most common hybrid poplar is the 
black Italian poplar*(its cultivar name is 
*Serotina’). It is often planted in parks and 
gardens, as well as for screening and shelter. 
It resembles the black poplar except that the 
bark is pale grey and the leaves are reddish- 
brown when they first emerge in late May 
There are only males of this hybrid. The 
catkins mature in April, becoming bright red 
by the middle of the month. By the end of 
April they shed their pollen and have fallen 
from the tree. 

The Lombardy poplar To most people the 
word ‘poplar’ refers to the tall, narrow trees 
often seen planted in rows. These trees are a 
variety of the black poplar called the Lom- 
bardy poplar; so-called because it originated 


Right: Lombardy poplar 
(Populus nigra \talica) 
Introduced variety of the 
black poplar. Height 30m 
(100ft) 


male catkins 


Male catkins of the 
Lombardy poplar (above) 
Male catkins and mature 
seeds of the black poplar 
(below) 


autumn colour 


fluffy seeds 


Below: The Lombardy 
poplar has a characteristically 
narrow columnar habit. Its 
unusual shape comes from 
the fact that the branches 
are all very small and 

swept strongly upwards. A 
tree having this shape is 
said to be fastigiate. 


Ss 


in the Lombardy region of northern Italy. 

The Lombardy poplar was introduced to 
Britain in about 1758. Almost all trees seen 
here are males—like the black poplar, the 
female Lombardy poplar produces large 
numbers of fluffy white seeds that would 
block up drains and litter pavements, 

The unusual shape of the tree is a result of 
the fact that the branches are all very small 
and grow upwards, almost parallel to the 
stem. Its narrow shape and lack of large 
branches make the Lombardy poplar a useful 
roadside tree and it is particularly common as 
such in France and Belgium. 

The leaves of a Lombardy poplar are 
similar to those of the black poplar, but 
broader and more triangular. The bark is 
dark grey-brown with shallow ridges. The 
male flowers are crimson catkins and they 
ripen in mid-April. The female catkins are 
green but rarely seen since female trees are 
hardly ever planted in Britain. 

Like the black poplar, the Lombardy 
poplar is planted to provide shelter and to 
screen buildings. 

Undermining the foundations Poplars are 
often blamed for undermining the founda- 
tions of buildings and even causing cracks to 
appear in brickwork. However, the problem 
is much less common than is sometimes 
supposed and occurs only on heavy clay 
soils, particularly the sticky London clay. 
Much of the problem is due to the nature of 
clay itself. During rainy periods clay takes up 
a lot of water and swells up. When it dries out 
it shrinks again, The movement of the clay 
in wet and dry periods can cause buildings to 
heave and subside, and if the foundations are 
too shallow cracks may appear in walls. 

Poplar trees tend to exacerbate the problem 
because they demand a lot of water. During 
dry periods they make a clay soil even drier 
than it would be naturally, and so it shrinks 
more. A particularly bad example occurred 
during the dry summer of 1976, Since then, 
building regulations in the areas affected 
(mainly London and south-east England) — 


have been amended. ‘ 


MAMMAL 
TERRITORY AND 
_ HOME RANGE | 


Mammals maintain and defend 
territories in which they can 
live, feed and breed. But 
territories are only a small 
part of a much larger area— 
the home range—in which they 
pursue day-to-day activities. 


*Home range’ means ‘normally used area’ 
an animal's usual stomping grounds, over 
which it travels regularly in the course of its 
everyday feeding and wandering. “Territory” 
is only a part of the home range. The word 
properly refers to a defended area. Few 
mammals attempt to defend the whole of 
their home range; their territory is thus a 
smaller area within the home range, which is 
reserved as far as possible for the use of only 
One animal (and sometimes its mate) by ex- 
cluding others of the same species. 

Territory: nests, food and harems Most 
mammals would probably try to defend their 
Own nest sites against unwelcome visitors, so 
the nest area represents a part of the territory. 

In addition, an animal needs a feeding area 
to support itself and its family, so it is usually 
assumed that territory is defended to provide 
an animal with a secure food supply: too 
small a territory or too many greedy trespas- 
Sers result in too little food and poor success 


in rearing young. However, such ideas are 
based on the concept of territoriality in 
birds, which often have quite different feed- 
ing habits from mammals. Many mammals 
eat grass (which few birds do) and many 
others are omnivorous and do not need to 
travel far to find sufficient food, still less 
attempt to claim it all for themselves. 

Shrews are comparatively unusual among 
mammals in that they do conform to a 
territorial feeding pattern. Each shrew has a 
patch of about 500sq m (600sq yd) which it 
keeps to itself. These territories are main- 
tained throughout the year, so young animals 
must oust their elders in order to secure 
somewhere to live. Indeed, the death of 
elderly (one-year-old) shrews may be due to 
the takeover by the younger generation of 
their vital food resources. As in all territorial 
systems, territory as defended space can only 
be kept for as long as an individual can 
successfully defend it 

Moles behave in a similar way to shrews. 
Each one has its own personal territory, a 
burrow system about 40m (130ft) long from 
which intruding moles are vigorou 
pelled. For only about 10 days in February 
will a female tolerate another mole in her 
territory, and then only a male—her mate. She 
even drives out her own young as soon as they 
are weaned, 

During the rutting season, and only then, 
red deer stags also defend a patch of ground, 


Above: Foxes demarcate 
territory by leaving piles of 
droppings tainted with scent 


Radio tracking 

Many problems associated 
with trapping and observing 
mammals can now be 
overcome by radio tracking. 
‘An animal is caught, fitted 
with a radio transmitter, then 
Jet go and followed from a 
distance. Using this 
technique it is possible for us 
to determine exactly where 
an animal goes and what 
size and shape its home 
range is; even the time it 
spends asleep or feeding. 
Radios are now made small 
enough to fit on to mice and 
bats (offering a chance to 
study home range in bats for 
the first time), and there is no 
disruption to normal 

activity, Researchers are now 
getting accurate information 
‘on the home ranges of such 
species as the fox. mink, 
badger and deer. They are 
also finding out what effect 
seasons and habitat have on 
home range and territory. 
Trapping suggests that the 
ranges of rodents differ 
according to whether they 
live in woodland oF not. 
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usually the same one year after year. How 
ever, this is only a small area, perhaps 250sq m 
(300sq yd), and is not related to the stag’s 
food requirements since he hardly cats any 
thing until the rut is over, In this case, the 
defended “territory” is really only a 
place within which his harem of hinds is kept 

Scent-marking In preference to actual 
fighting. however, most mammals, other than 
the extremely belligerent moles and shrews, 
signal territorial Ownership by using scent 
markers. This is equivalent to the territorial 
songs of birds: a public declaration of 
ownership is made and visitors are thereby 


secure 


warned to stay away 

Many mammals have complex scent secret- 
ing glands. These may be sited round the 
anus, where they add scent to droppings (for 
example the fox and the badger), or on some 
other part of the body. such as under the 
chin (rabbit) or tail (wood mouse). Scent 
glands are used to lay smell messages for the 
next animal that passes by. Dogs mark lamp- 
posts, for instance, and otters lay scent with 
their (spraints) on prominent 
riverside stones and logs. Many other species 
(for example, the rabbit, pine marten, and 
perhaps bats) smear greasy scent on objects 
within their home range, or leave 
tainted urine. The scent indicates the area 
individual mammals regard as their 
‘patch’ and other mammals of the 
species tend to stay away 


droppings 


scent- 


own 
same 
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Above: Molehills are th 
outward signs of a mole’s 
territory—a system of tunnels 
from which all other moles 


are excluded 


Below: Red deer stag 
roaring in the rut. This has 
the same function as 
birdsong: it declares the 
stag’s ownership of his 
patch and warns others. 


Spaced out in time Scent-marking a terri- 
tory, like posting notices, saves the effort of 
constantly having to chase out intruders, but 
it is then easier for trespassers to sneak in, 
ignoring the implied threat posed by scent 
marks. Asa result, for most mammals (unlike 
many birds), space is not owned and used 
exclusively by one animal. Territorial areas 
may overlap considerably, but the owners 
avoid contact with each other as much as 
possible by moving about. Thus, they sep- 
arate themselves in time rather than by space. 
In fact, a great many species, including small 
mammals like mice and voles, may “mark’ a 
fairly large territory, but only physically 
defend the small area they are actually 
standing in 

Home ranging If territories overlap sub- 
stantially, as they do in many species, then 
s are clearly not being rigorously 
defended for exclusive use by one individual 
They should perhaps not be called “territory” 
at all, but “home range’: the area used in the 
course of normal day-to-day activity 

Home ranges differ considerably between 
species. Obviously, a big animal is likely to 
travel further than a small one, but in fact 
there are also significant differences between 
species of similar size. For example, a bank 
vole may travel in a straight-line distance of. 
50m (SSyd) in 24 hours, whereas wood 
mice frequently travel two or three times os 
far. However, neither animal would follow 
exactly the same track night after night, nor 
would it really travel in a straight line. a 

In order to make useful comparisons of 
home ranges between species, it is necessity 
to measure their normally used area. not 
just single journeys. This is done by marking 
animals and noting where they are sub- 
sequently seen or recaptured as often as 
possible, For species like the mountain hare- 
which lives out in the open and is easily sce» 
this is fairly easy. Observations show that 
hares have a home range varying from 10 1 


these area 


nearly 30 hectares (25-75 acres). For smaller 

animals, however, things are not so easy, and 

it is necessary to resort to trapping to discover 
their movements 

Trapping results The trapping of small 
mammals has revealed considerable differ- 
ences in the home ranges of different species. 
For example, wood mice appear to be very 
mobile creatures, ranging over areas of 
2000sq m (2400sq yd) or more, usually in 
rather open habitats such as deciduous wood- 
land. Short-tailed voles, on the other hand, 
live in dense grass where it is difficult to travel 
far in the cramped runway systems. This 
species seems content with a home range of 
less than 1000sq m (1195sq yd), and in- 
dividual animals may travel no more than 
30m (33yd) in any direction from their nest 

These studies often reveal that males have 
bigger home ranges than females, especially 
in the breeding season. For example, the 
bank vole male covers about 2000sq m 
(2400sq yd), compared with 1400sq m (1675 
sq yd) for the female. Presumably this is 
because they wander more widely in search 
of a mate. Similarly, it is normal to find that 
home range sizes vary within a species 
according to habitat 

‘No-go’ areas A mammal does not neces- 
sarily use the whole of its home range. In 
many cases there may be included within it 
quite large areas where the animal never goes 
atall, a pond, road or building, for example 
Often these ‘no-go’ areas help to define the 
home range boundary. For example, most 
small mammals rarely cross wide rivers, and 
even quite large species are reluctant to cross 
dual-carriageway roads. Normal activity (and 
hence home range) thus tends to be confined 
to one side or another of the obstacle. 

Above and below ground A home range size 
measured in square metres is often misleading 
because it does not take into account the 
three-dimensional activity of the animals. 
This is especially obvious in the case of 
yellow-necked mice. On the ground, their 
home range is perhaps 2500sq m (2990sq yd), 
but they are often found up to 10m (I lyd) 
above the ground among tree branches. Other 
small mammals climb about much more than 
is usually supposed, thereby gaining access to 
extra food. Squirrels, for example, effectively 
increase their apparent range size by being 
active both on the ground and in the trees 
above. Similarly, many species may perform 
much of their activity undetected in under- 
ground burrows, 

Such factors clearly make it impossible to 
measure home range (or territory) accurately. 
Young animals dispersing may travel much 
further than is ‘normal’, and the measure- 
ments made by researchers are greatly in- 
fluenced by the fact that the very act of trap- 
Ping the animals disrupts normal activity. 
Only recently has the technique of radio 


tracking started to resolve some of these 
difficulties, 


Mammals such as the otter 
(right) lay scent with their 
droppings. or spraints 
(below). The scent carries 
information about sex 
breeding condition, social 
Status and so on, all coded 
into complex chemical 
molecules that are 
deciphered and interpreted 
by the sensitive noses of 


other animals. In this way a 


male mammal may ‘stake 
out’ his claim to an area 
Mammals can cross scent 
marked territorial 
boundaries, but they then 


know they are on forbidden 
ground and may be chased 


out. Scent marks may 


persist for weeks, so it is not 


necessary for a territory 


holder to patrol his borders 


all the time in order that 
potential visitors can see 


him. The scent marks carry 


his message. 


Mammal trapping 

It is rather difficult to study | 
small mammals by direct 
observation since they are 
usually nocturnal and live 
either underground or in 
thick vegetation, In such 
cases (in fact in the majority 
of British mammals) it is 
necessary to use traps, such 
as the Longworth trap shown 
here, to find out where 
marked mammals go. Live- 
catch traps are used so 

that the mammals can be 
released and captured 
somewhere else on their 
home range. By doing this 
repeatedly. and noting 

all the places where 
particular individuals are 
caught, researchers can get 
an idea of the general area 
over which the mammals 
wander. 


NO STING 
IN THE TAIL 


Pseudoscorpions are tiny 
creatures with such secretive 
habits that many people have 
never seen one. They look like 
minute scorpions without tails 

—making them instantly 

recognisable. 


Pseudoscorpions, often called false scorpions, 
belong the the same class of animals, the 
Arachnida, as scorpions and spiders, and 
like them have four pairs of legs. They further 
resemble scorpions in possessing a pair of 
large, two-fingered claws that work just like 
a crab’s claw; these are called pedipalps. The 
hinder part of the pseudoscorpion’s body is 
distinctly segmented, the segmental divisions 
appearing as fine lines running across the 
body. Another distinctive feature is the 
habit of walking forwards rather deliberately 
and scuttling rapidly backwards when 
alarmed 

The largest British pseudoscorpion is only 
3.5mm long, while the biggest one known in 
the world barely reaches 12mm (fin). This 
giant among pseudoscorpions was discovered 
in 1958 in the nests of seabirds on Ascension 
Island in the Atlantic and is called Garypus 
titanicus; the southern European sea shore 
species Garypus beauvoisi is about half this 


A range of habitats There are 26 British 
species of pseudoscorpion, but only a dozen 
or so are at all common, and even these 
require careful searching if you want to 
discover them, 

They are most frequently found in wood- 
land leaf litter and moss, under loose bark on 
dead trees, and under logs and stones. Old 
birds’ nests are worth searching for them, and 
a few species live in or near the sea shore. 


Pseudoscorpion mating dance 


In the mating ritual of Chelifer cancroides, 
the male and female face each other (1), 
the male displaying a pair of elonuate 
organs called the ‘ram's horn organs’ which 
are everted from the underside of his body 
(2). The pair advance and retreat, clasping 
pedipalps in a kind of dance. Then the 
male deposits on the ground a 
spermatophore—a tiny upright rod with a 
drop of seminal fluid at the tip (3). The 
female advances over the spermatophore, 
the male taking hold of her pedipalp and 
appearing to help her position herself 
precisely (4), The female then takes the 
spermatophore into her genital aperture. 


Several live in ants’ nests, and one, Cheiridium 
museorum, has long been known as an in- 
habitant of indoor premises, especially neg- 
lected libraries. 

Tiny hunters Like their relatives the scor- 
pions and spiders, pseudoscorpions are all 
predators, hunting and killing animals even 
smaller than themselves, such as mites, 
springtails and the young or larvae of larger 
Insects. 

The pseudoscorpion’s pedipalps bear sen- 
sory hairs which assist it to find and manipu- 
late its victims, and there are also sharp 
cutting teeth on one or both of its pedipalp 
‘fingers’. The largest of these teeth is con- 
nected to a poison gland. A pseudoscorpion 


clasping 
pedipalps 


ram's horn organ 


Above: Several species of 
pseudoscorpion are found 
on and near the sea shore, 
but the only common 
British maritime species is 
the one shown here— 
Dactylochelifer /atreillei. 
You'll find it most often on 
coastal sand dunes, among 
the roots of marram grass or 
in the hollow stems of other 
plants, The southern 
European sea shore species 
Garypus beauvoisi inhabits 
crevices in rocks between 
tide marks and reaches a 
length of about 6mm (in) 


spermatophore 


manoeuvring 
into position 


depositing the = 


taking up the spermatophore 


kills its prey in the same way as a venomous 
snake, but its poison fangs are on its “hands” 
instead of in its mouth. Digestion occurs 
externally; that is, the pseudoscorpion injects 
digestive fluids into the victim with its mouth- 
parts and then sucks back and swallows the 
liquefied tissues. 

Milk-fed young Mating in pseudoscorpions 
is preceded by a ritual courtship which, 
although differing in the various species, 
always includes the transfer of sperm from 
male to female by means of a spermatophore 


The fertilised eggs develop in the ovary of 
the female, When the young hatch they leave 
'y but remain attached to the under- 
side of the female, enclosed in a membrane. 
The ovary then breaks down and dissolves 
to form a milky fluid on which the young feed 
for some time, the milk being constantly 
renewed from the mother’s body. After 
abandoning the brood pouch, the young may 
ride on their mother’s back for a time before 
leaving her. 

The larger species produce 20 to 30 
ata time, but the small ones, like Chei 
museorum, have families of only two to 
five young. 

Nests for hibernation Pseudoscorpions have 
silk-producing glands in the forepart of their 
bodies. These are connected to the chelicerae 
(a pair of small two-fingered appendages at 
the front of the head between the pedipalps). 
The silk is used to make little flat circular 
nests. The pseudo-scorpions hibernate in 
these nests and also use them as a refuge 
during the process of moulting. (Like insects 
and all other arthropods, they must moult 
their outer skin from time te time in order to 
grow.) 

The females of some species hide in the 
hests during the development of their young, 
which then form a mulberry-like mass on the 
underside of their mother’s body. In species 
where the females remain active during the 
development of the young, these occupy a 
dise-like structure on the mother’s body; this 
disc is not large enough to hamper her moye- 
ments. 

A look at some species The species you are 
most likely to find in woodland leaf litter is 
Neobisium muscorum, which is 3mm long at 
its largest, It is an active little creature, dark 
brown in colour, with a smooth polished 
‘Appearance and very long pedipalps. Chernes 
cimicoides isa species that is sometimes found 
under bark on dead and dying trees. Its body 
is dull, not polished and glossy, and it has a 
distinct line running along the middle of its 
back. 

Cheiridium museorum, the so-called book 
Scorpion, was already known as an inhab- 
Mant of libraries in the time of the Greek 
Philosopher Aristotle who lived in the 4th 
century BC. He described it as a small 
looking ike a scorpion without a 
at lived in books. The species is very 


Right; Cheiridium 
museorum can often 
be found in 
neglected libraries; 

it feeds on book lice 
—tiny insects that 
live on mould on 
damp paper. 


small and broad-bodied and has a distinct 
line along the centre of its body. It feeds in- 
doors on the minute insects known as psocids 
or book lice, but is never abundant enough to 
make much impression on their numbers. It 
also occurs in warehouses and out-of-doors 
in bird's nests and under bark. 

Lamprochernes  godfreyi and Lampro- 
chernes nodosus are very small pseudo- 
scorpions, only 1.5 to 2mm long. They are the 
species most often found attached to the 
legs of flies. 

How to catch a pseudoscorpion Since these 
invertebrates never occur in large numbe 
in Britain, they are not easy to find. One way 
to catch them is to take a white sheet and a 
coarse sieve into woodland where there is 
plenty of leaf litter that is not too dry. Put a 
handful of litter into the sieve and shake it 


over the sheet. Throw away the twigs and 
leaves and sift another handful or two. If you 
have been lucky, you'll find a tiny pseudo- 
scorpion among the fine debris on the sheet, 
walking slowly and waving its long pedipalps 
in front of it. 


Lott: Dendrochernes 
cyrneus 1s the largest British 
species at 3.5-4mm. 


Above: Chernes 
cimicoides is a 
woodland pseudo 
scorpion, living 
under bark on old 
logs or trees 


pseudoscorpion 
hitch-hiking a ride 

onatly 

Above: Pseudoscorpions are 
sometimes found clinging to 
the legs of flies—a method 
of hitch-hiking known in the 
Animal Kingdom as phoresy. 
They appear to do this 
simply to secure dispersal. 


Below: Neobisium 
muscorum can be found in 
leaf litter, under loose bark 
and among wood chippings 
and other debris. 


THE NATURAL 
HISTORY OF WALLS 


A newly-constructed wall offers little opportunity 
for wildlife, but such is the tenacity of nature in 
colonizing new habitats that even these barren 

surfaces are gradually exploited by a whole range of 
plants, invertebrates and even mammals. 


Above: The wall of Wadham 
College, Oxford has a fine 
display of ‘garden escapes’ 
including spectacular red 
valerian. The flora of a wall 
is naturally affected by the 
surrounding habitats and 
the reservoir of species they 
contain. Walls near the 
seaside often have plants 
native to cliffs or salt 
marshes, while plant life 

‘on walls in mountain regions 
often reflects the alpine or 
arctic plant communities 
found at high altitudes. 
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Two surveys of the plant life on walls, one 
carried out in Durham and the other in 
Cambridge, have revealed that in each of 
these cities the walls are host to some 185 
species, ranging from the horse mushroom to 
the fig tree. Where there are plants there are 
animals, from the microscopic organisms and 
insects that find food and shelter, to the small 
mammals and birds that hunt or are hunted 
in the crevices and among the foliage. Walls, 
in their great variety of building materials and 
situations, support a fascinating range of 
wildlife communities. 

Conditions for growth The range of plants 
that you will find on a particular wall is 
influenced by a variety of factors. First, 


\Fa\ept ie 


since most walls are vertical stone or brick 
structures, we can expect to find on them 
some similarities with the communities of 
cliffs and rocky places. Thus, about 11%, of 
the plants found on the walls of Durham are 
typical of rocks, cliffs and scree. Some of 
these, such as_pellitory-of-the-wall, wall 
lettuce and wall rue, are even better known 
from walls nowadays than from their once 
wild haunts, as their names testify 

The nature of the building materials strong 
ly influences the flora the wall attracts. For 
example, many plants require a plentiful 
supply of calcium. Plants naturally occurring 
on chalky or lime soils therefore find lime- 
stone walls inviting. Moreover, until recently 
brick and stone were joined with lime mortar 
which crumbles as it ages, providing @ 
mosaic of crevices; here calcium-loving 
plants, such as stonecrop, shining cranesbill 
and wall rocket, establish themselves 

The washing action of rainwater (leaching) 
may even spread the lime content of mortar 
to the main material of the wall, enriching 
the otherwise sterile brick and allowing it © 
support a modest plant growth. Compare’ 
with mortar, however, modern cement 15 4 
much harder compound, resistant to colon 
ation except where cracks appear and debris 
accumulates. 

Until recently mosses and lichens were CO" 
spicuously absent from our cities, where they 
could not survive pollution from smoke and 


Right; In its chosen hole in 
4 wall the spider Segestria 
builds a silk tube with a 

not of radiating threads at 
tho entrance. This door-mat 
transmits the slightest 
vibration made by an 
dlighting insect, and brings 
the spider rushing out to 
solze its prey 


Right: Rusty back fern on a 
stone wall at Malmesbury, 
Wiltshire. The fern is a 
Specialist, adapted to 
Survive in habitats where 
occasional long droughts 
Prevent other species from 
Mowing, When a drought 
Sots in, it curls up as if it 
wore dead, but with the first 
tains it unfolds again and 
flourishes once more. 


Bic. 


sulphur dioxide, With cleaner air, however 
they have staged a comeback in places, but 
the richest encrustations of lichens and the 
lushest mosses are still to be found on walls 
in the open countryside 


Some ferns on the other hand, notably the 


much less 
to certain kinds of atmospheric 
estiblishing themselves and even thriving 
on chimney stacks, In the steam 
trains, such likewise sooty 
railway bridges and station platforms. 

Old and new walls In general, the older 
the wall the more life it supports, 
weathering and the action of the plants and 
animals themselves provide nooks and cran 


hart's tongue fern, are sensitive 


pollution 


days of 


ferns adorned 


since 


nies for more and more species to settle, An 
old, neglected wall is capable of supporting 
4 rich community, often including 
large trees and shrubs such as holly 
elder and hawthorn, The 
walls of Durham 


quite 
yew 
incient sandstone 
city, for 
ome handsome wych elms 

A new wall on the other hand is an almost 


example, are 
graced by 


lunar barren of soil 
water, and often highly exposed to the sun's 
rays, Only the simplest plants are capable of 


pioneering 


landscape cover or 


such extreme conditions: these 
ure the lichens and mosses, Often they hug 
the wall in cushion-like patches that trap 
moisture and so help the plants to resist 
the frequent periods of drought 

Opportunist plants Because they are such 
changeable, marginal habitats, often subject 
to extreme conditions, walls favour oppor 
tunist plants. We therefore find on them a 
host of annuals all of which have the ability 
to grow rapidly, flower and cast hardy seeds 
within one season, This pattern of growth 
makes them capable of unexpected feats of 
survival in any situation where the slightest 
Opportunity exists, Common examples are 
rue-leaved  saxifrage, shepherd's purse, 
groundsel and common mous chick- 
Their seeds are light and can easily be 
dispersed by the wind, so they readily en- 
counter new sites where they can lodge 

Specialisation The pioneering plant species 
help to accelerate the process of creating 
a less hostile environment in the wall, Acid 
produced by plant roots, for example, may 
help to dissolve mortar, Even so, the more 
sophisticated plants that follow are again 
often highly 
tempe' Stonecrops are, 
like ‘succulents’, having 
rotund fleshy leaves which can store water 
The leaves of navelwort are also fleshy but 
disc-shaped (hence its other name, wall 
pennywort), while some wall grasses reduce 
water loss by having inrolled leaves or leaves 
with waxy outer layers. 


weed 


specialised for surviving in 


‘amental conditions. 


cacti, so-called 


The success of various species of toadflax 
in colonizing walls is partly due to an in- 
genious adaptation: the leaf and flower stalks 
always twist to face the light, but once pollin- 
ated the flowers seck the dark, and turn to 


deposit their seeds in the deepest crevices 
where the chances of germination are at their 
best. 

Crevices likewise provide the chief attrac- 
tion for most of the wall’s animal inhabitants, 
whether serving as likely sources of food, 
breeding sites, lairs from which to pounce on 
prey, or else refuges from predation. Old 
limestone walls are often pockmarked with 
small recesses, just wide enough to admit 
spiders and insects 

Invertebrate life in walls The plants on a 
wall, sparse as they may be, provide food 
and shelter for a microscopic world of little- 
known invertebrates springtails, tardi- 
grades, nematodes and some rotifers. These 
live modestly inside mosses and lichens, 
feeding mostly on the plant tissue, as well 
as on the litter of dead material (detritus) 
that surrounds the plants. Like their hosts, 
these animals possess a remarkable resist- 
ance to desiccation. Many simply shrivel up 
in dry conditions, absorbing water and re- 
suming normal activity when it rains 

We normally associate algae with lakes or 
the seaside, but the green slime that coats 
damp walls and tree trunks throughout the 
country is also an alga, the primitive Pleuro- 
coccus, It is the plankton of the wall, forming 
an appetising pasture that is grazed by wood- 
lice, millipedes, some molluscs, a few cater- 
pillars, and several relatives of the domestic 
booklouse. Many of these delicate creatures 
shun the hot, arid surface of the wall by day, 
emerging only at night to feed. 

Hunters on the wall To the human eye, the 
invertebrate population hidden within the 
labyrinthine world of walls may seem sparse, 
but some vertebrate predators find it a rich 
hunting ground. Voles, mice and shrews 
assiduously patrol the maze of tunnels inside 


Above: The beautiful St 
Peter Port daisy on a granite 
wall in St Peter Port, 
Guernsey. The species owes 
its success to the Victorians 
love of rock gardens—it was 
introduced from Mexico 
around 1860 as a rockery 
plant, and quickly spread to 
walls throughout the island 


Right: A wheatear nesting 
in a very old wall in 

the south of Ireland. Wall 
crevices are used for 
nesting or roosting by 
many small birds. 
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Ruby-tailed raider 
On summer days solitary _| 
mason bees (above left) | 
can be seen endlessly | 
inspecting walls for the 
ideal chamber in which 
to lay a small batch of 
eggs. Each egg is then 
provisioned with a larder 
of pollen and nectar to 
nourish the hatching grub. 
This done, the bee plays 
no further role in raising 
her offspring, leaving 
them to their fate, 

At this stage, the 
parasitic ruby-tailed wasp 
(below left) can therefore 
breach the tiny hive 
unmolested, and take her 
toll. The wasp lays her 
Own eggs inside the bee 
grubs, where they hatch 
and feed on their infant 
hosts. 


old walls, snapping up springtails, spiders, 
beetles and woodlice, while also savouring 
some of the more nutritious seeds and plant 
shoots, Here, they in turn may fall prey to 
the marauding weasel, whose slender form 
fits into the narrowest of small mammal runs 

Wrens and dunnocks are also adept insect 
caters, often disappearing inside cavities o! 
dry stone walls, to emerge several yards 
further along. More compact, vertical walls 
harder to exploit, but nimble tits, fy- 
tchers and even house sparrows will perch 
Precariously, or hover a few inches from the 
wall, to pick off prey. 

If the wall is clothed in honeysuckle, IVY 
or some other flowering climber, the gleam 
ings are so much the richer. Ivy, being the last 
plant to flower profusely in autumn, Is # 
Mecca for flying insects. As many as 3! 
Species of moths and 27 species of flies he 
been recorded feeding on its honey and nect! 
in September and October, while if a hive i* 
not far away, honey bees are attracted iM 


hordes to thi ; 4 
Bicomnm p mature 
walls, on plant of ow 


STARLINGS: SAINTS 
OR SINNERS? 


In both town and country the starling is so familiar 
that birdwatchers all too often ignore it. Yet, if it 
were as rare today as it used to be, its superb 


iridescer 


nt plumage would rank it as one of the most 


beautiful of British birds. 


Starling (Sturnus vulgaris 
Resident; numbers swell in 
winter with the arrival of 
Continental migrants. Very 
common in both rural and 
urban areas, forming large 
flocks, Length 22cm (83in) 


The starling is one of our most common birds. 
More than four million pairs breed in Britain 
every year, and in the winter they are joined 
by at least 30 million more individuals that 
migrate here from northern and eastern 
Europe. Yet, up until the middle of the last 

ntury, the starling was re atively uncom- 


Europe in w 
bers and sp! 

Omnivorous eate' e 

» not comple 


reasons for this 
populatio: 
stood but 
abil e on a wide varie f foods. 


an important factor is the b 
Fruits, seeds, 
grubs, earth 

1 eaten, 2 zh the its taken of 
these different foods vary with the season. In 
spring the starling’s diet consists mainly of 
insects and their larvae; in summ 
important; by winter these ar 
with seeds. Throughout the year 
n an important 


become 
replace 
however, animal foods rem: 
source of protein 

Another reason for the starling’s success is 
that, during the last century or so, large 
of Europe’s indigenous forests he 
cleared to create grassland for farming. Close 
cropped grassland is the starling’s favourite 
habitat and you can often see them probing 
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a 


blue bese 


winter 


Above 
familiar that their beautiful 
iridescent plumage is too 
often overlooked. In autumn 
they develop white tipped 
feathers on the breast 
remain until spring when they 
grow new feathers Males 
and females can be 
distinguished by their eyes 
female eyes have & 
distinctive brown ting 
during winter and spring 
by the colour at the base of 


winter 


indescent 


plumage 


Starlings 


are SO 


these 


and, Right: Juveniles are grey 
brown with white chins until 


summer, when they develop 


the problem that a flock can grow too big for 
the food source, with the result that bickering 
and fighting ensue 

The starlings’ omnivorous diet means that 
depending on what they are eating, a large 
flock can either inflict great damage or be 
of great benefit, The starlings’ consumption 
of large numbers of leatherjackets is an 
obvious boon to the farmer but, on the other 
hand, they can devastate cherry orchards that 
are in fruit 

Roosting by the million As well as feeding 
in flocks, starlings also roost in flocks. Some- 
times more than a million birds gather to- 
gether in night roosts, attracting large num- 
bers of predators, In places such as Trafalgar 
Square in London, huge flocks can be seen 
wheeling around and darkening the sky at 
dusk 

Quite why starlings roost in such numbers 
is not yet known, but the advantages must be 
considerable since they outweigh the atten 
tions of predators. It may be that roosting 
presents a good opportunity for poorly fed 
birds to learn from their better-fed neighbours 
the location of good food supplies. 
esting in letter boxes The starling’s choice 
of nesting site shows again how well it takes 
advantage Of opportunities presented by man 
Its most typical nest site is a natural hole, 
usually in a tree but also in a cliff. However. 
any hole of the right size and situation will 


their bills. 


grass roots for invertebrates such as cater- 
pillars, earthworms aud leatherjackets (the 
larva of cranefiies and a serious agricultural 
pest). 

During the breeding season starlings spend 
most of their feeding Lime in grassland but at 
other times of the year they spread out into 
new habitats a necessity if they are to take 
full advantage of their omnivorous nature. 
Bushes, hedgerows and trees are visited by 
Starlings for fruits such as cherries, elder- 
berries and sloes; they also search stubble 
fields, newly sown cereal fields and farmyards 
for seeds. 

Forming flocks People often ask how star- 
lings gather so quickly and in such numbers 
when food is put out into a garden, Starlings 
have an excellent memory, especially when it 
comes to remembering places where food 
appears regularly and in abundance. These 
places are always under observation by at 
least one bird. When food appears, one 
starling flies down to investigate. If it begins 
to peck, then all the other starlings nearby 
recognise this as 4 sign of food and fly down 
to join in. Within a very short time a feeding 
flock has formed 

The formation of a flock for feeding is 
Advantageous for the flock members in that 
they can feed much fuster than when they 
are on their own, There are many more eyes 
on the look-out for predators such as cats 
and sparrowhawks, Against this, however, 
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adult white-tipped plumage. 


do: cavities in the roofs of house: 


Right: A flock of starlings 
searching for food. The 
starling’s remarkable increase 
in numbers during the last 
century is, in part, the result 
of its omnivorous habits. Its 
diet ranges from seeds and 
fruits to insects, grubs and 
earthworms, and includes 
household waste as well 


Mimicry in birds 


The starling’s song is not particularly musical but it is remarkable for its 
mimicry. Sometimes it mimics phrases from the songs of neighbouring 
starlings, but it can also mimic the calls of other birds, including 
bullfinches, curlews, tawny owls and green woodpeckers. It can even 
imitate mammal noises~as well as inanimate sounds, such as 
telephones ringing, 

Ornithologists have discovered that, with some species, ifa male _ 
possesses a wide repertoire of songs it has a better chance of breeding 
successfully. This explains why starlings make such a variety of nois: 
but not why they mimic ‘foreign’ sounds rather than create t! 

distinct sounds. That remains a mystery. 

Starlings are closely related to those master-mimics, 


Unlike the mynahs, however, starlings c 


Mimicry is not confined to the starling famil 
luce words, and man cies ir 
: many species 


and farm 


buildings are especially popular, and on 
occasions it even nests in letter boxes. 

The breeding season begins in April. The 
mule chooses his nest site and starts to build 
the nest-a bulky affair of dried grasses 
decorated with fresh green vegetation and the 
petals of spring flowers, The breeding season 
is the only time of year when starlings are 
territorial, The male defends a small territory 
around his nest site, but other breeding pairs 
are tolerated only a few yards away 

Once the male has built his nest he tries to 
attract a female by flying inside the nest hole 
and singing. Once the male has a mate, she 
completes the nest, lining the cup with 
material that can range from fine grasses and 
feathers to string and cellophane. 

Eggs and young Between three and six egg: 
may be laid, though the usual clutch is five 
The eggs are small, about 3cm (14in) long, 
and clear pale blue or blu cen with no 
markings. Incubation is carried out mostly 
by the female and takes about 11 days. 

At first the young chicks are blind and 
without any feathering, save for a few tufts of 
down, But the chicks grow quickly since they 
are fed by both parents on a protein-rich diet 
of invetebrates; in the first 12 days their 
Weight increases from hoz) to 60g (202) 
After the twelfth day they virtually cease to 
add weight, but their feathers begin to develop 
rapidly and by the time the chic! re 21 day 
old they are ready to leave the ne: 

In most years the parents begin a second 
clutch of eggs. Between the first and second 
broods starlings often swap partners, the 
females moving on to join males at other 
nests, and the situation is further complicated 
by the fact that a few male starlings are poly- 
gumous, having two females occupying 
nearby ne: 


Above: Large flocks of 
starlings gathering together 
to roost is a common sight 
in both the city and the 
countryside. Flocks can 
contain as many as a million 


individuals. 


Right: A starling feeding 
its young. The chicks grow 
very quickly and leave the 
nest when they are about 
three weeks old, though they 
continue to follow the 
parents and beg food from 
them for a while afterwards, 


Below: A typical clutch of 
starling eggs is five 
Incubation takes about 11 
days and is carried out 
mainly by the female. 
Starlings usually manage to 
raise two broods in a 
season. 
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RARE CRABS WITH 
MITTENS ON 


The Chinese mitten crab, although uncommon in the 
British Isles, is a fascinating creature. It is unusual 
not only in appearance—it has hairy ‘mittens’ on its 

front claws—but also in its lifestyle, for it lives in 


Above: The Chinese mitten 
crab (Eriocheir sinensis) can 
be recognised by the velvet- 
like hairy covering on the 
outer and inner palm surfaces 
of the claws. In large 
specimens, these ‘mittens’ 
are unmistakable, 
particularly when the crab is 
dry, although here they are 
saturated with water and 
clinging to the claws. On 
either side of the shell 
margin it has one small and 
three prominent teeth. It is 
a scavenger and eats dead 
matter and any small 
invertebrates that it finds. 
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burrows. 


Every so often, foreign species of crab arrive 
in Britain, although few survive the different 
temperatures and conditions they find here. 
Some are unintentionally introduced in com- 
mercial cargoes, arriving by ship or aeroplane. 
Others come as pets with returning holiday- 
makers and a few arrive attached to the hulls 
of ships as part of the so-called fouling 
organisms. 

Of all these immigrants, only those that can 
tolerate a wide range of temperature and 
salinity will survive and reproduce. The 
Chinese mitten crab—so called for the velvety 
hairs on its claws—appears to be able to adapt 
remarkably successfully to different con- 
ditions. A native of eastern Asia, occurring 


from north-eastern China to the Korean 
peninsula, it first appeared in Europe in the 
early 1900s and then spread rapidly into 
France, the Netherlands, Belgium and the 
Baltic countries. Its arrival was undoubtedly 
the result of the extensive shipping then 
plying between Germany and eastern Asia. 
Population boom It was in Germany, 
especially, that the Chinese mitten crab 
achieved a population of enormous pro- 
portions, At its height, in 1935, nearly three 
and a half million crabs caught from 
January to May in just one of the many rivers 
it had invaded. The tremendous (and un- 
explained) increase in numbers of mitten 
crabs in the lower reaches of rivers forced 
any to move much further upstream in their 
search for less competitive feeding grounds. 
During these upstream ascents, it was found 
that young crabs could move 1.5km (nearly 
1 mile) daily while larger ones could travel as 
far as 2-3km (1-13 miles). 
Living in burrows The Chinese mitten crab 
attracted little attention for a number of 
years until the growing numbers led to fears 
that it was becoming a threat to the fishing 
industry and a danger to the stability of river 
banks. This latter concern was caused by the 
Chinese mitten crab’s habit of making a 
burrow to live in, especially in estuaries where 
the river banks dry out at low tide. These 
burrows slant downwards into the exposed 
walls, and the lower end retains water in 


which the crab awaits the return of the tide. If 
there are enough of them, the burrows can 
undermine and eventually cause the collapse 
of soft river banks. 

Mitten crabs can also cause extensive 
damage to fishing nets In their attempts to 
attack netted fishes, their long legs become 
entangled in the fine mesh nets which they 
then shred with their powerful jaws, They can 
move with surprising agility and are quite 
ferocious. 

Arrival in Britain The Chinese mitten crab 
made its debut in British waters in 1935 when 
a male was discovered in the Thames at 
Chelsea. A second was found 14 years later in 
a reservoir near tleford, Yorkshire. It was 
not until 1976 that further crabs were cap- 
tured in the Thames. To date some 25 
specimens have been caught, among them 
two females carrying eggs, which probably all 
arrived on the underside of vessels from 
continental ports. 

However, the reported instances of the 
Chinese mitten crab in British waters may 
not reflect anything like the true numbers that 
have arrived during the last few years as many 
must have remained undetected 

Migration and reproduction Chinese mitten 
crabs spend most of their life in fresh water, 
but approaching maturity brings with it the 
urge to move downstream towards the sea 
During this migration, the sex organs develop 
and crabs become fully mature during the 


Above: The mitten crab’s 
shell is flat and varies from 
olive green to yellowish-grey 
in colour. Adult mitten crabs 
usually measure up to 

6.5cm (23in) but larger 
specimens up to 8.5cm 
(34in) have been captured 


Structure of males 
and females 

A comparison of the 
undersides and 
abdominal structure of 
the male mitten crab (top) 
and the female (below) 
shows that the male has 
a narrow, triangular 
abdomen, while the 
female’s abdomen is so 
broad that it takes up 
almost the whole width 
of the underside. The 
female also has fine 
hair-like appendages 
used to carry the eggs 
throughout the winter 
The leg joints can be 
clearly seen on the 
underside of both sexes, 
and although mitten 
crabs are agile, the 
joints allow movement in 
one direction only. 
Sometimes the hair on 
the underside of the 
mittens is worn away, aS 
shown by the female, 
although this usually only 
happens in larger 
specimens. The female 
generally has smaller 
claws than the male. 


last part of their journey as they enter the 
brackish waters of tidal regions. This migra- 
tion occurs in the autumn, with the males 
arriving first to await the females. After 
mating, the females continue towards the sea 
where they spawn, usually within 24 hours of 
mating. The small lustrous eggs become 
attached to fine hairs on the female's abdom- 
inal limbs by a cement-like substance that 
hardens only in salt water, Throughout the 
winter the females remain in deep water near 
the river estuaries. 

Development and growth Hatching occurs 
the following spring, the exact time depending 
upon water temperatures. Females usually 
seek brackish water for this event. The tiny 
larvae escape from the egg capsules and drift 
or swim in the estuarine waters. They measure 
little more than 1.5mm and grow by moulting 
several times. When they reach a size of 
2-3mm a change occurs; the free-drifting 
form becomes a bottom-dwelling, crab-like 
form. While passing through these various 
stages, the larvae gradually drift into less 
brackish waters, finally becoming tiny mitten 
crabs. 

Young crabs remain in the lower tdal 
regions of estuaries throughout a second 
summer, growing in size and strength. They 
then move upstream, against the current, 
reaching the upper tidal regions of rivers 
where they remain, only moving to deeper 
parts as winter approaches. The onset of 
maturity in late summer to early autumn 
determines the time of their migration to- 
wards the sea. This journey, culminating in 
breeding, is undertaken only once and occurs: 
near the end of their lifespan. After breeding 
the crabs probably do not moult again and 
soon die. 

Rare in Britain The crab’s apparent failure 
to establish itself throughout Britain is due 
perhaps to the prevailing north-easterly flow 
of surface water currents that would carry 
any newly hatched larvae away from the less 
salty waters of the estuary, required for their 
further development, and out to sea where 
they would ultimately perish. 
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OUR DASHING 
RED SQUIRRELS 


The red squirrel—one of the most attractive of our 
mammals—was once a familiar sight in parks and 
woodlands, but it is now absent from most central 
and southern parts of Britain. However, in its few 
remaining strongholds it occurs in quite large numbers. 


The red squirrel is a native of the British 
Isles. It is closely related to the grey squirrel 
which was introduced from North America 
in the late 19th and early 20th centuries. 
The grey squirrel has established itself with 
great success throughout most of the decidu- 
uous woodlands of southern England and 
Wales. But suggestions that the grey squirrel 
has physically driyen out or killed the red 
squirrel are not true. Red and grey squirrels 
can, and do, live in close proximity—in 
Norfolk’s Thetford Forest for example both 
species have been seen feeding within 2m 
(6ft) of one another. 

Appearance in winter and summer A small 
active mammal about the size of a rat, the 
red squirrel has a characteristic long bushy 
tail, big eyes and tufted ears. In summer its 
coat is a deep chestnut brown above, with a 
sharply demarcated area of white fur under- 
neath. The ear tufts are sparse, sometimes 
absent altogether, and the tail hairs are white 
or pale brown. This distinctive tail bleaching 
is characteristic of the pure race of British red 
squirrels. Continental red squirrels intro- 
duced from Scandinavia and Western Europe 
to various parts of Britain, do not show this 
bleaching of the tail. 

In winter the red squirrel’s chestnut brown 
coat becomes tinged with grey, and the tail 
becomes more bushy and darkens to brown 
or black. At this time of year the ear tufts, 
one of the animal’s most distinctive features, 
become long, thick and brown. 

Occasionally albino (all or partially white), 
melanistic (all black), or erythristic (all red) 
individuals appear, but these are extremely 
rare, 

Pine forest dweller The main habitat of the 
red squirrel in Britain is mature coniferous 
woodland. The conifer, particularly the Scots 
Pine, is its main source of food, providing 
Cones, shoots, bark and sap. Pine cones are 
eaten throughout a period of nine or ten 
months of the year, beginning with the new 
crop of green cones in June or July and con- 
tinuing until the cones drop their seeds the 
following spring. 

In some parts of the country red squirrels 
ean be found in deciduous woodland. In these 


Sie : 


Right: The red squirrel can 
usually be distinguished 
from the grey squirrel by its 
smaller size, its red 
coloration, its rounder head 
and, in winter, its prominent 
ear tufts. 


Red squirrel 


summer 


$: 


areas tree fruits, such as hazel nuts, acorns 
and beech mast, form a large part of the diet 

Life in the treetops The red squirrel spends 
most of its life in the treetops-only coming 
down to ground level to search for windfall 
cones, or other food items such as fungi. It is 
active during daylight hours, especially in the 
early morning and late afternoon. The mid- 
day period is spent sleeping in the drey (nest) 
or resting wedged in the fork of a branch. 

The red squirrel climbs tree trunks with 
great speed, clinging on to the surface with 
its sharp claws. Up among the branches it is 
very agile, and can leap several feet from 
branch to branch, stretching its tail out 
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Opposite: The red squirrel 
rarely comes down to ground 
level. Most of its life is spent 
in the tree canopy, feeding 
or resting in its drey. 


Below: Piles of pine cone 
remains—scales and cores— 
indicate where a red squirrel 
has been feeding at ground 
level. These are often found 
on favoured feeding ‘tables” 
such as tree stumps. They 
also eat acorns, hazel nuts, 
beech mast and fungi 


Red squirrel : 
distribution 


Above: The red squirrel is 
becoming increasingly rare 
its main strongholds are now 
north Wales, East Anglia 
Cumbria, the North of 
England, Scotland, the Isle 
of Wight and Brownsea 
Island in Poole Harbour. 


Right: Litters contain 
between three and eight 
young. The young squirrels 
are born blind, naked and 
deaf, They open their eyes 
at four weeks old and by the 
tenth week they are 
beginning to leave the nest 


Below: By the time the 
young squirrel leaves the 
nest it has developed into 
a miniature adult and looks 
Very attractive with its 
intensely red coat. At this 
stage its head is larger in 
Proportion to its body than 
the adult's. 


stiffly behind it as a balancer and a ‘rudder 

and spreading its limbs so that the loose skin 
along its sides acts as a kind of parachute, It 
with its body 
ind its legs splayed 


descends tree trunks head first 
pressed close to the bark 
out 

On the ground it moves in a series of short 
leaps, or runs rather erratically with frequent 
pauses. 

Contrary to popular belief, the red squirrel 
does not hibernate during the winter months 
It cannot survive for more than two or three 
days without food and can be seen out and 
about on even the coldest days 

Tell-tale signs Red squirrels are by nature 
shy—you are much more likely to see signs 


of their presence than to see the squirrels 
themselves. In the tree canopy, the most 
obvious indication that red squirrels areabout 
is their dreys, spherical nests, about 30cm 
2in) in diameter made of branches and 
it least 3m (10ft) 
in a sheltered position 
in trunk of a tree 


twigs. The drey is usually 


ove the ground 
asc to the m: 
If you move very quietly and stop to listen 
at frequent intervals, you may hear red 
squirrels moving about and feeding in the 
treetops, or making a variety of chattering 
purring and ‘chucking’ sounds. Other evi 
dence may be found on the trunk and branches 
of the tree—bark peeled back where the squir- 
rels have been seeking the sappy tissue 
beneath; scratch marks (three parallel lines) 
where a squirrel has climbed the tree; conifer 
shoots bitten through, or with the tip eaten 
off. 

The most obvious signs that squirrels are 
in the locality are found at ground level 
During the course of a year a red squirrel eats 
its way through up to 40,000 pine cones, To 
gel to the tiny seeds inside the cone-—each cone 
contains about 50 seeds—the squirrel uses its 


powerful incisor teeth to remove the scales 
which are then discarded together with the 
core, littering the forest floor with the debris. 
When the red squirrel feeds at ground level it 
leaves piles of scales and cores rather than 
scattered remains 

Breeding seasons It is easiest to see red 
squirrels during their two breeding seasons 
January to March, and June to August. At 
these times the animals are most approach- 
able and can be observed at close quarters 
without alarming them; this is especially true 
at the beginning of the scason when they are 
actively engaged in mating chases and the 
males are evicting rivals from their territories 

Courtship isa lengthy process. It reaches its 
climax when a female in season enters a 
male’s territory. The male makes a sneezing 
sound which can be heard from 40m (120ft) 
away, and this attracts other, rival, males into 
the area. Mating chases follow, during which 
four or five males may pursue a single female 
through the trees. Occasionally, as many as 
30 males have been seen in pursuit of a single 
female. The chase continues until the female 
suddenly out-distances the males and then 
stops, usually on a tree trunk. The first male 
to reach her is allowed to mate. 

Rearing the young After mating, the female 
undergoes a change in social status. From 
being subordinate to even small or young 
males, she becomes ‘queen of the castle’ 
Males keep away from the nest tree, and even 
the area in which it stands, for fear of being 
attacked. The female constructs a new drey, 
or enlarges an old one, lining it with soft, 
warm material—usually grass, moss and 
shredded bark, but sometimes locally avail- 
able materials such as feathery seeds or wool 
are used. 

After 38 days gestation the female giv 
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birth to between three and eight young. Litters 
born during the first (spring) breeding season 
are generally smaller than those born in 
the later breeding season, but the youngsters 
have a better chance of surviving their first 
winter because they will be bigger and there- 
fore better able to fend for themselves. 
Young squirrels are born blind, deaf and 
naked. Their eyes open at four weeks old and 
by the tenth week they have begun to leave 
the nest. At this stage they look very much 
like the adults except that they are smaller 
Outside the nest, the young squirrels e 


in a variety of social play activities, ranging 
from chases, tumbles and fights, to solitary 
games involving twigs or stones. Such activi- 
lies allow them to practise actions such as 
escape manoeuvres that will be needed in 
adult life. The young squirrels are com- 
pletely independent by their sixteenth week 
and either form a small territory of their own 
near the nest tree or migrate to a new area 

_ Food caches The squirrel’s habit of hoard- 
ing food is well known. The surplus of attract- 
ive food items available during the autumn 
months provides the impetus for this be- 
haviour; the squirrel is not planning ahead 
for winter. In fact, whether it ever finds the 
hoard again is a matter of chance. The food 
caches may be stored in hollow trees, dreys, or 
in the ground. In times of scarcity the squirrel 
has to search for the food caches using its well 
developed sense of smell, for it cannot re- 


member their location 
The spring breeding 
squirrel coincides with 
food source—pine seed—is not available. 
During this two or thre onth period the 
squirrel has to search for food hidden during 
the previous autumn, but its hoards may have 
been 1 by grey squirrels w i 
more time foraging at ground level 
Predators The main predators of the rei 


as the golden 


season of the red 


ime when its main 


squirrel are birds of prey such 
. buzzard and goshawk 
asel, fox and domestic cat 


and mar 


suchas the stoat, w 

Wildcats and pine martens also kill and eat 
red squirrels, but as these are now scarce they 
relatively unimportant 


is no defence 


can be considered 
predators. The drey 
such predators and if a female squirrel fe 
endangered she will move her young to a 
safer home, sometimes up to 150m (500ft) 


ainst 


away 

The red squirrel’s future The decline of the 
red squirrel seems likely to continue, despite 
an amendment to the Wildlife and Country- 
side Bill which gives it statutory protection 
Legal protection does little to help unless it is 
accompanied by more active conservation: In 
its coniferous forest strongholds the red 
squirrel issafeat present, for the more success- 
ful grey squirrel, preferring broadleaved 
woodland, has not yet invaded these areas. 
But unless forestry management is changed 
even these populations may be lost. 


6 


Above: The red squirrel’s 
large bushy tail helps keep 

it warm during the winter, 
acts as a balancing ‘rudder 
when it leaps from branch to 
branch, and in summer acts. 
a shade, reflecting heat 
off the body. 


RED SQUIRREL (Sciuru: 


Size ind 


Colour Upperparts 


white 


parts Coat is 


viduals 


pale 
tail hairs 
summer 
ng pale 


No of young Varies from 
3-8. 
Food Pine co! 
nuts, berries, f 
shoo! 
Predators Birds of prey 
wildcat, feral cat. pine 
marten, stoat, weasel, fox 
domestic cat, dog and man 
Distribution See map on 
previous page 


average 5 


sects, 
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CATKINS: BLOWING 
IN THE WIND 


Late winter and early spring is the time of year when 
most catkins start to open out. On many trees, 
particularly willows, poplars and hazels, they 

emerge before the new season’s leaves to take full 
advantage of the wind to disperse their pollen. 


Most of us are familiar with the soft, grey, Right: The catkins of most 
silky catkins of pussy willow that are picked trees mature early in the 
at Easter time, or the long, hanging catkins, 2", often before the leaves 
known as ‘lamb’s tails’, that appear on hazel Merge. The earliest catkins 
to appear are those of hazel 

trees. Yet, there are other trees whose iRev cari balseantioni 
flowers are described by botanists as catkins, january through to the 
even though in some cases their flowers a spring 
quite different from the familiar tasselled 
catkin shape. 

What is a catkin? A catkin is a structure 
consisting of many extremely small flowers in 
which the petals and sepals (bud scales) are 


Below: Male catkins of the 
usually absent. These structures are necessary — gijyer birch dispersing 


to insect-pollinated flowers since they help pollen. Most catkins 
to attract insects. But they are not needed by including those of birches, 
catkins which are mostly wind pollinated—if are wind pollinated. 
present, petals and sepals would only hinder 
the process of wind pollination 

Most catkins consist of either male flowers 


or female flowers. Only on a few trees, notably 
the sweet chestnut, are both sexes found on 
the same catkin. Male and female catkins can 
be borne on the same tree, as with oaks and 
alders, or they can be borne on separate trees, 
as with willows and poplars. To confuse 
matters, some species occasionally have male- 
only trees among a population of trees 
bearing both male and female catkins. An 
example is hazel 

All male catkins have the familiar tasselled 
catkin shape, as do some females, But many 
female catkins are quite uncatkin-like in their 
appearance, The female catkins of the English 
oak, for example, are minute and bud-shaped 
Similarly, female hazel catkins consist of 
small bud-like structures with feathery red 
stigmas protruding out. 

Pollinated by wind Because catkins are 
wind-pollinated they usually ripen early in the 
year before the leaves have emerged to hinder 
the process. 

Catkins are formed at the end of summer. 
By the beginning of the following year they 
are still small and tightly closed, but with the 
coming of longer days and higher tempera- 
tures they begin to ripen rapidly. The male 
catkins elongate as they grow, no doubt to 
ensure that there is plenty of space around 
each individual flower to allow the pollen to 
escape hence the typical shape of the male 
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catkins. Male catkins produce copious 
amounts of pollen since wind pollination 
(which depends on the strength and direction 
of the wind for success) is much more random 
than insect pollination. Anyone who has 
collected pussy willow catkins in sprin, 
brought them indoors will have noticed the 
great amount of yellow pollen. 

The pollen grains released by wind-dis- 
persed catkins are, in most cases, much 
smaller and lighter than pollen grains dis- 
tributed by insects since they have to be 
carried on the wind for long distances. They 
also have smooth surf: e 
not stick together but separate freely, ag: 
to ensure that they are distributed over a wide 
area. Insect-borne pollen grains are rough- 
surfaced and sticky to help them adhere to the 
Insects. 

Female catkins have a greater range of 
shapes than male catkins but they all have 
large feathery stigmas which increase their 
chances of trapping pollen. 

Insect-pollinated catkins Not all catkins 
rely solely on the wind to disperse their pollen. 
Sweet chestnut catkins are insect pollinated 
and therefore mature much later in the year 
when there are plenty of pollinating insects 
available, Willows utilise both wind and 
insects. Their catkins mature early, often 
before the leaves have emerged, to aid wind 
pollination, but they also produce nectar to 
attract early insects such as bumble bees. 


Catkin evolution 


Catkins are mostly wind- 
pollinated, and it used to 
be thought that they 
were more primitive than 
insect-pollinated flowers, 
but this is now known to 
be false. Catkin-bearing 
trees belong to a large 


group, the Angiospermae, 


consisting of all the 
flowering broad-leaved 
trees, herbs and shrubs. 
Almost all angiosperms 
are insect pollinated and, 
since insects evolved 
before angiosperms, 
catkin-bearing trees must 
once have been insect 
pollinated too. Only later 
did they become adapted 
for wind pollination. 


Right: The catkins of all 
species within a particular 
genus have roughly the 
same shape and colour. 
Shown here are male and 
female catkins of 
representative species from 
each of our commonest 
catkin-bearing genera. 
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Catkin families 


Catkins are much less common on trees than 
petalled flowers. They are borne on just a few 
genera of broad-leaved trees within an even 
smaller number of families. The followi 
are the most common catkin-bearing genera 
found in Britain, grouped into families 

The Beech f: ks The male catkins are 
yellow-green and drooping; the female cat- 
kins are small and insignificant. Both sexes 
occur on the same tree. Flowers April to May 

Sweet chestnut Catkins are yellow and 
borne erect. h contains male and female 
flowers. The male flowers are borne at the 
lip and ripen before the females to prevent 
self-pollination. Pollination is by insects 
Flowering period is June to July 
The Birch family: Birch Male and female 
catkins are borne on the same tree and are 
tassel-shaped. They flower in April or May 

Alder Male and female catkins are borne 

on the same tree. Male catkins are green; 
female catkins are brown and smaller. They 
flower in February and March. 
The Hazel fam dazel Male flowers occur 
in long drooping catkins known as ‘lamb’s 
tails’. The female catkins are tiny, with red 
Styles. Both sexes are borne on the same tree 
and flower from January to April. 

Hornbeam Male catkins are greenish; the 
females develop a three-lobed bract. Both 
occur on the same tree, Flowers April to May. 
The Willow family: Willow Male and female 
catkins borne on separate trees. The males 
are usually elongated but may form rounded 
heads. Pollination is by wind and insects. 
Flowers usually appear in spring. 

Poplar Male catkins are usually red and 
are borne on separate trees from females. 
They flower in February or March. 

The Walnut family: Walnut Male catkins 
droop; females are small and borne on short 
spikes. The flowering period is June. 
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Above: The only catkins to 
rely solely on insects for 
pollination are those of the 
sweet chestnut. They 
develop in early summer, to 
take advantage of greater 
insect activity at that time 
of year 


Above: Few people associate 
catkins with oak trees, yet 
the male flowers are 
distinctively catkin-like in 
shape. The female catkins 
are extremely small and 
borne in the terminal axils. 
Both catkins develop in 
April and May, at the same 
time as the leaves emerge. 
Shown here are the catkins 
and foliage of a sessile oak 


Left: The familiar male 
catkins of the goat, or 
pussy, willow. When they 
first develop the male 
catkins are grey or silver 
but soon become yellow as 
the anthers become covered 
with pollen. The female 
catkins are greenish-white 
and borne on separate trees. 
Traditionally, twigs bearing 
male goat willow catkins are 
used to decorate churches on 
Palm Sunday. 


THE PLAGUE 
MOTHS 


The caterpillars of most moths 
do relatively little damage to 
their food plants. But some 
tussock moths unpredictably 

increase in numbers to such an 
extent that their caterpillars 

can totally defoliate trees. 


Tussock moths are so-named because their 
brightly coloured, conspicuous caterpillars 
have tufts of hair arranged in distincti 
tussocks along their bodies. These cater- 
pillars are unpalatable to most predators, 
including birds, and their coloration is of 
the warning type. In Britain the cuckoo is 
the only bird that seems able to cope with 
hairy tussock caterpillars. 

Eleven species of tussock moth, all belong- 
ing to the Lymantriidae family, occur in 
Britain, but one, the gypsy (Lymantria 
dispar), is almost certainly extinct here. This 
spec! and the vapourer (Orgyia antiqua) 
and brown-tail (Euproctis chrysorrhoea) 
moths described here, Liable to produce 
sudden caterpillar plagues, not only in this 
country but also in other parts of Europe, and 
in the United States 

Cockney moth The vapourer moth has been 
described as a truly Cockney moth since it 
is so common in London. It occurs in other 
cities as well. and also in the countryside, and 
is often seen in garden: 

The red-brown male vapourer, which has a 
distinctive white spot at the base of each of 
its forewings, flies by day in late summer and 
autumn and could easily be mistaken for a 


Vapourer caterpillar (above) 
and male vapourer moth 
(below). Males fly during 
the day in late summer. 


as it flutters by. It usually flies high 
ir, sometimes above the rooftops. 
However, it has feathery antennae which are 
characteristic of tussock moths, and close 
examination soon reveals many typical moth 
tures. The female vapourer is a rather ugly 
and helpless-looking creature. She is fat, can 
hardly move and, possessing only the vestiges 
of wings, is totally incapable of flight. 

After hatching from the pupa, which is 
encased ina silken cocoon attached to a s 
or tree trunk, the female wa 
male and, after mating (which 
on the day she emerges), lays a cluster of a 
hundred or more dirty white eggs on her 
cocoon. She then dies. Males can, apparently, 
detect the scent of a virgin female from quite 
long distances. It is also not uncommon to see 
several males fluttering around a female as she 
scrambles from the pupa. 

Voracious yapourer caterpillars When the 
eggs hatch, the young vapourer caterpillars 
climb to reach the leaves of the food plant. 
They are remarkably active and when small 
are easily blown off the tree, their hairiness 
making them somewhat buoyant in air cur- 
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rents, They can easily be distinguished by the 
four yellow *brushes’ of hair on the back, and 
by the dotted line of raised red spots along 
each side. 

The leaves of many different species of both 
native and introduced trees are eaten by these 
caterpillars. In 1974 there was a plague of 
vapourer caterpillars in London’s Berkeley 
Square. The magnificent large plane trees 
there were totally defoliated and the Square 
seemed much brighter and more open than 
usual, Many caterpillars dropped to the 
pavements below the trees and alarmed 
passers-by and people sitting on seats eating 
their lunch-time sandwiches. Since the hairs 
of the caterpillars can cause a slight but 
irritating rash on the skin, there was even 
more alarm. By the time the City Authorities 
had decided what to do about the problem, 
the caterpillars had gone, and in 1975 num- 
bers were back to normal Vapourer plagues 
have been reported in London before, but 
1974 was the first time that plane trees had 
been devastated; this is especially interesting 
Since very few insects of any kind feed on the 
leaves of London plane. 

When fully fed the caterpill: 
in crevices in bark, under the 
houses, or on fences, mixing the 
the silk of the cocoon as they spin, The adults 
hatch in late summer, and the female lays her 
ges on her own cocoon where they over- 
winter in comparative safety, 

Hairy-tailed moths The brown-t 
mainly confined to low-lying coastal areas in 
south-east England. These _ silvery-white 
moths fly at night in July and August, but 
can easily be found by day lurking in bushes. 
The moth gets its name from the large tuft 
of dark brown hairs situated at the tip of the 
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Above: The female vapourer 
moth, on hatching from the 
pupa, waits for a passing 
male and, after mating, lays a 
cluster of a hundred or more 
dirty white eggs on her 
cocoon. Then, her one 
function completed, she dies. 


Below: Female brown-tail 
moth depositing her eggs on 
a leaf. The moth gets its 
name from the tuft of brown 
hairs at the tip of its 
abdomen. Females cover 
their eggs with these hairs 
which they detach for the 
purpose. 


Gypsy moth 


abdomen. Female brown-tails lay clusters of 
eggs on twigs and leave them covered with 
hairs detached from this tuft, The eggs hatch 
in the autumn and the young caterpillar 
which are blackish with brownish wart 
nibble the leaves of their food 
brambles, blackthorn and hawthorn 

In some places, and in certain years 
brown-tail caterpillars totally defoliate their 
food plants. They build extensive silken 
retreats, often connected by silken ‘walk 
ways’ along the twigs and branches, Many 
can be found wandering in search of new 


plant 


food sources, and many starve when they 
find nothing. In July 1981 the bramble 
bushes at Dungeness in Kent were rendered 
leafless and flowerless by brown-tail cater 
pillars; yet, once they stopped eating and had 
changed into pupae, the leaves and flower 
sprouted, at least a month late, and produced 
a very late crop of blackberries. Like those of 
the vapourer, the brown-tail caterpillars can 
cause a painful skin rash and should not be 
handled. In some areas the caterpillars actu 
ally become a public nuisance. Not only are 
the hairs picked up by people walking 
through bushes; they can also be blown by 


the wind on to domestic washing and cause 
skin rashes when the washed clothing is worn. 
Caravan and camping sites are particularly 
prone to infestations of these caterpillars, but 
in years of large increases in numbers, the 
caterpillars are found in many gardens, to 
the distress of the people who own them 

In late June the caterpillars pupate in a 
silken cocoon, often gregariously in a large 
mass. The moths emerge in July but the 
females seem loath to fly when they are ready 
to lay eggs, so that future infestations tend 
to be intensified in certain sections of a hedge. 

We do not know why the brown-tail is so 
abundant in certain years, nor do we know 
why the species does not occur in much of 
Britain where its food plants are common 
All that can be said is that in certain places, 
and in certain years, the population-regulat- 
ing mechanisms fail, and large numbers of 
caterpillars result. The brown-tail has been 
introduced to the United States where it is, 
at times, a serious pest of fruit trees. 

Gypsy pest The gypsy moth is presumed to 
be extinct in Britain, but occasional speci- 
Mens are reported, probably as escapes from 
captivity since it is popular among people 
who like to breed moths and is often imported. 
At one time the gypsy was abundant in 
eastern England, especially in the Fens, but 
it began to decline in the 1840s and had 
disappeared by the turn of the century. 

The brown male gypsy moths fly by day in 
August and look like over-sized vapourers. 
The whitish females do not often fly and when 
they do it is at night. The caterpillars hatch 
in April and feed on the foliage of a wide 
Variety of trees and, as in the brown-tail, are 
sometimes locally very abundant, and scarce 
at other times. They are grey and covered with 
black dots. The moth was introduced into the 
United States and is now a pest, defoliating 
vast areas of forest in some years, and requir- 
Ing extensive and expensive control measures, 
chiefly with insecticides sprayed from the air. 
3 Research is being carried out as to whether 
It Is possible to control gypsy moths by 
natural rather than chemical means, 

Natural controls Caterpillar plagues may 
be unusual, but when they occur we are forced 


to think about the natural factors that control 
the numbers of the many species that never 
become plague moths. There are two ex- 
planations for this. First, predators and 
parasites take a vast toll of caterpillars and 
adult moths and so never allow their numbers 
to develop to the extent that significant 
damage is done to vegetation. Secondly, the 
food plants themselves, and the weather, 
regulate the numbers. of moths: the leaves of 
the food plants may be rendered unpalatable 
through toughness or chemical content, and 
cold weather may kill off both leaves and 
insects. The whole question of natural con- 
trols is a difficult subject, needing much more 
research before it is fully understood. 


Above: Brown-tail caterpillars 
go into hibernation for the 
winter in family clusters 
enclosed in a tough silken 
web. In winter these webs, 
from a distance, look like 
pieces of paper or plastic. 


Left: Gypsy moth caterpillar 
its large jaws are well 
adapted for chewing leaves 


How populations 
are regulated 

A population can be said to 
be regulated if it repeatedly 
returns to a certain size after 
any departures from that 

size, A report has been 
published on the population 
regulation of brown-tail and 
gypsy moths. First, it was 
thought that they might be 
limited by unusual weather 
which kills individuals 
irrespective of population 
density. A second proposition 
considered the biological 
agencies—predators, food 
shortages, parasites and 
diseases—whose effect is 
large when populations are 
high and small when they are 
low. That is, the likelihood of 
death for an individual is 
greater if there are a great 
many other individuals 
(potential competitors) 
around at the same time. This 
report has generated an 
argument, which continues: 
today, as to whether 
populations are regulated 
density-independently or 
density-dependently. The 
truth is probably in between, i 
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PLENTIFUL 
POND ALGAE 


There are many kinds of pond algae, which play an 
important part in providing food for the other pond 
inhabitants. The algae are not all microscopic- 
some such as Spirogyra build up into dense masses 


while others can actually swim or move around.* 


Above: Water lilies 
surrounded by an algal mat 
on the surface of a pond 
Many types of algae, such 
as Spirogyra and blanket 
weed, float in open ponds, 
where they may form a 
scum or bloom as they 
multiply rapidly in sunny 
conditions. 
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The algae that live in ponds and other fresh 
water are related to the familiar seaweeds of 
the seashore. Many freshwater algae belong 
to the same group (the Chlorophyceae) as the 
sea lettuce—a common shore weed. Other 
common freshwater algae belong to the 
primitive Cyanophyceae (blue-green algae), 
and the Bacillariophyceae. The latter includes 
the diatoms, which also have marine repre- 
sentatives. 

Pond algae, unlike their larger marine 
relatives, are mostly one-celled, or thread- 
like, filamentous plants. They are usually 
found floating on the sunlit surface waters of 
the pond, although some attach themselves to 
rocks or to the stems and roots of larger 


with vegetable debr 
that fall into the water 
form the basis 


waters 


f food web: 


of the world. Like a 


plants, the © produce food b: 
energy of the sun to make sugars for grow 
The ¢ are then eaten by a 


derive energy fr 
algae contribute indir 
when they die, by sinking to the botto: 
they become part of the debris. Th 


om t Some of the lar. 


y to the 


provides food for many animals, as well 
bacteria 
Microscopic diatoms Diatoms consist 


either a single cell enclosed by a cell wall mad, 
of silica, or a group of such cells and 
walls, joined together. The wall is separ: 
into two halves which fit together like a bo: 
and its lid. Under a microscope, diatc 
exhibit a fascinating range of shapes and cell 
wall sculpturing. One of the most common 
forms is Asterionella in which the cells are 
joined to forma star-shape. Fragilaria and 
rectangular Tabellaria form zig-zag chains 
while Pinnularia has single boat-shaped cells. 

Their skeletons fall to the bottom of the 
pond when they die and in many parts of the 
world, hundreds of tons of these skeletons 
have collected and become fossilised to form 
deposits called diatomaceous earths. These 
deposits—also known as fullers earth~are 
mined and used as ingredients in paints, 
polishes, toothpastes and in industrial filtra- 
tion systems 

Fresh water desmids Sharing the surface 
waters of the ponds with diatoms are 
microscopic green algae, known as desmids. 
Also found on the surface of mud where they 
sometimes form a green film, they differ from 
the diatoms in being found in fresh water 
only. Along with other members of the same 
family (the Chlorophyceae) such as Spiro- 
gyra, Chlamydomonas, Volvox and Clado- 
phora, they contain only the green pigment 
chlorophyll 

In the desmids each cell is divided into 
halves by a horizontal constriction. They are 
a very variable group, the cell walls of some, 
such as Staurastrum, haying long, spiky 
projections, while others, such as Micraster- 
ias, are smoother in outline. Species such as 
Desmidium have the cells joined together in 
short filaments. 

Swimmers and rollers Ch/amydomonas ' 
one of the simplest of the green algae. It 
is microscopic and consists of one cell, which 
is pear-shaped and contains a large gre? 
chloroplast, containing chlorophyll, w hich is 
used in photosynthesis. It has two whip-like 
flagella which enables it to swim round in the 
water and it can multiply very quickly bY 
cell division, the increase in numbers maine 
the water turn green within a few days. 


ate 


ther it 

Many green algae are banded together , 

“ . sre are 
colonies or groups. In some species there iy 
t 


only a few cells in each colony. Eudorina, 


example, has 32 cells. Each colonial ce 
resembles a Chlamydomonas cell, with a U- 
shaped chloroplast and two flagellae, with the 
cells always arranged in a definite order 
globular-looking Volvox is a colonial f 
agrand scale, with thousands of cells arrang 
around the outside of a hollow ball, generall 
connected by a strand of protoplasm to make 
one individual, About the size of a pinhead 
it is just apparent to the naked eye but 
beneath a microscope it can be seen to move 
by rolling slowly along, rotating 
Filamentous gre: ae Not al 
are planktonic or colonial 
familiar algae which consists of 


The 
on 


ed 


as it does so. 


cen algae 


Spirogyra is a 
tangled 
masses of long green filaments, which are 


covered in mucilage, making them slimy to 
the touch. These filaments float in the water 
or may be attached to the bottom of a pond 
Cladophora (flannel or blanket weed), is 
superficially similar to Spirogyra, but its hair- 
like masses of tangled filaments are not slimy 
and are always found floating, sometimes in 
such numbers that they choke the pond or 
slow-moving stream where they grow. 

The best time of year to see any of these 
algae is in the spring, for during the winter the 
numbers remain low due to the low light 
intensity and short days. When spring arrives, 
longer days and increased light intensity 


Above: Spirogyra can 
roduce by conjugat 
nucleii in opposit 
n sep nds f 
form a new cel 


yox colonies, as 
n through a microscope. 
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{sterionella which is a common constituent 


turns green 
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gal bloom 

e Frequently found in pol- 
ed ponds, bl n algae are among the 
most simple and primitive organisms living 
on the earth. A few of them are unicellular, 
but they 2 entous or colonial 
The cells 2 i together not only by the 
cell walls sticking to each other, but also by a 
thick gelatinous envelope which surrounds 
the whole organism. Oscillatoria isa filament- 
ous form, growing as a blue-green slime on 
stones, and moving about by gliding through 
the water. Others, such as Anabaena and 
Nostoc form gelatinous masses containing 
many tangled filaments which may be floating 
in the water or attached to the bottom. 


Pollution in ponds 
Ponds, ditches and 
reservoirs are affected 

in many ways by our way 
of life today. One 
important factor is the 
increasing amount of 
phosphate found in 
ponds. A constituent of 
fertilisers and detergents, 
it washes into fresh 
waters from fertilised 
arable land. Phosphate is 
an essential factor in algal 
growth, and lack of it 
causes the bulk of the 
algal population to die, 
while large amounts have 
the effect of removing 
the limiting factor on 
algal growth, causing the 
plants to multiply 

rapidly. Blue-green algae 
in particular can increase 
uncontrollably, choking a 
pond and creating 
anaerobic (oxygen 
deficient) conditions. 
Hydrogen sulphide gas. 
smelling like rotten eggs, 
is given off by the 
bacteria in such a pond. 
The pond may take a very 
long time to recover 
from the effects of the 
pollution since the gas | 
very poisonous. 


Left: Bubbles of oxygen 
among the blanket weed are 
evidence of photosynthesis 
taking place. Dense masses 
of this algae can form in 
ponds, stifling the other 
vegetation 
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WILDLIFE DOWN 
IN THE DITCH 


A ditch can be a fabulous store of plant and animal 

life; the natural communities found in ditches today 

once flourished in the vast wetland areas of lowland 
Britain, before the wholesale draining of fens and 
marshes turned them into arable or grazing land. 


The humble ditch might seem an unimportant 
part of the country landscape, yet it plays a 
valuable role as a reserve for the plants and 
animals of water and marsh that might 
otherwise be extremely rare, or even absent 
from our countryside. Over the past 300 
years, as huge areas of marsh and fen were 
drained and reclaimed as farm land, seven 
species of wetland plants have become 
extinct, along with the large copper butterfly 
Other creatures have lost so much of their 
habitat that today they are found in only 
very small areas: the rosy marsh moth, the 
swallowtail butterfly and, among birds, the 
red Kite, are just a few examples 

As the wetlands declined, the ditches that 
were dug to drain them increased, with the 
result that today we have 130,000km (80,000 
miles) of ditches, some of which are of great 
value in preserving wildlife communities that 
once existed on a vast scale, before the fens 
and marshes were drained. 

Three main types of ditch are seen in our 
countryside, depending on the kind of farm- 
ing that is practised on the surrounding land: 
arable farm ditches, grassland ditches and 
grazing marsh dykes. 


Biggleswade Common in 
Bedfordshire. The yellow 
masses of ragwort, the 
thistles growing on the 
field, and the Ca/amagrostis 
grass at the waterside, have 
probably taken about a year 
to become established as 
they are in the picture; this 
tells us that the ditch is not 
rigorously trimmed of its 
vegetation, in the way that 
ditches on arable land are 


Below: A common toad sits 
among young rushes and 
broadleaved pondweed. It is 
able to survive in almost any 
ditch, but if it chooses a drier 
One it must migrate at the 
end of winter to deeper 
water where it can breed 


Arable farm ditches If a farmer is to plough 
the land and grow crops, the level of water in 
the ground (the water table) needs to be kept 
well below the surface, and so ditches are dug 
deep. The water is always kept as shallow a 
possible, and often these ditches dry out ir 
summer, destroying the conditions needed b: 
marsh plants and animals. 

The vegetation in these ditches is usually 
trimmed, to ensure that in times of hi 
rain a sudden torrent will be able to flow 
away freely down the ditch, instead of over- 
flowing into the field where it could damage 
the crop seriously. 

Under these conditions only a few of the 
most robust species survive, and these do not 
include the rarities. The remaining (relic) 
Cambridgeshire Fens (all of which are nature 
Teserves) are extremely rich in wetland plants 
and animals, but the ditches that drain them 
run across arable land. Here they cannot sup- 
port the same natural communities as the 
fens. 

Grassland ditches Ar of grassland oF 
mixed farming have a relatively high wale! 
table, and ditches that drain these are les 
subject to drying out. The farmer may 90! 
take the trouble to cut back their vegetatio” 
so thoroughly, since grazing land is 1! 
damaged by short-term flooding. 

Such ditches certainly contain many 6°” 
mon marsh plants and animals, and may ¢V¢" 
harbour the occasional rarity. In the Mi 


either side. These solitary gates stand o 
bridges that cross the dykes, barrin 
to livestock 

The grazing marshes are our best preserved 
relics of that long past cra before the wetlands 
were drained so extensi 


and the most 
le are the dykes 


interesting parts for wild 
themselves. 

Plant communities In al! types of ditch 
common plants of the shallow water are 
hard and soft rushes, branched bur-reed, 
greater water plantain, common water crow 
foot, water cress and yellow flag. In deeper 
water spiked water milfoil, hornwort and 
fennel-leaved and broad-leaved pondweed 
are often found, although these may be totally 
absent in a ditch draining arable land. In all 
ditches, the starworts and all three species of 
duckweed can so dominate the habitat that 
they prevent the growth of most forms of 
underwater vegetation. However, this may 
be compensated for by prolific bankside 
plants which include the flowering rush, the 
hanging cyperus sedge and greater water 
dock. 

Invertebrate life The water in most ditches 
is shallow and slow-flowing; for much of the 
year it is a relatively warm habitat, in which 
invertebrate life can flourish. Snails, beetles, 
water boatmen, water scorpions, water stick 
insects, mayflies and small crustaceans such 
as freshwater shrimps are abundant. These 
are preyed on by various species of coarse 


lands, these ditches are often made more Right: Bladderwort is a 
attractive by boundary hedges that run typical plant of ditches 
alongside them. Blackbirds, wrens, moorhens, Where the soil is more acid 
yellowhammers and even corn buntings use 24 deficient in meen: 
these as nesting sites or singing posts. King- ee Deve ay eae 
fishers perch in the hedges, diving down to trapped in its underwater 
catch sticklebacks in the clear water. In  pjadders 
autumn the banks and muddy spurs of these 
ditches attract grey wagtail and green sand- 
piper, which come to find worms and other Below Ths emperor h 
small animals living in the mud. eeuen u SPSEGHIW Gere? 
Grazing marsh dykes Grazing marshes are a or Beeetouing water 
areas of farmland close to water that are with abundant marginal 
flooded during the winter. In summer the plants, so they are often 
land is relatively dry and is excellent for seen close to ditches and rely 
grazing. In winter it may bring no yield to the _ heavily on them for survival 
farmer, although in the past a crop of reeds or 
other marsh vegetation may have been cut. 
Because hedges could not be grown on land 
that was regularly flooded, and fences could 
only be made of wood, which would quickly 
Tot away, ditches were the traditional markers 
of farm or field boundaries, They were some- 
times known as ‘wet fences’ or, more usually, 
dykes. In Somerset and neighbouring coun- 
ties they arecalled rhynes, pronounced ‘reens’. 
; The grazing marsh is an open landscape, 
in which pollarded willows are character. 
istic. Their gnarled and twisted trunks offer 
the only protection from the wind and rain 
that sweep across the low-lying marshes. No 
hedges or other obstacles are seen, but here 
and there a gate stands without a fence on 
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Right: The greater water 
dock 


that preserve the plant 
communities of ancient 
wetlands. The plant itself 


is an aggressive colonizer 


setting plenty of seed and 
spreading rapidly 


Below right: The bai 
‘eddish 


bits the 


3 mammal with 


brown coat, int 
drier ditches, such 
on arable land 


Below: A dyke at 
Woodwalton Fen in 
Cambridgeshire. The tall 
foliage on the left is reed 
canary grass, while on the 
right is a dense fringe of 
common reed. Choking the 
water in the dyke is water 
violet, a typical plant of the 
nutrient-rich, peaty soils 
common in the Fens. 


typical of the ditche 


dragonf} 


nymphs, or the rare g 
Larger life Ditche 


th 
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The common toad 


of all areas, being less dependent ona 
level of water. The palmate and ¢ 
newts have fared particularly bad! 


th-cast of England, but the smo 
is relatively abundant in all types of ¢ 

The most obvious and abundant ma 
found in our ditches are the water y 
the bank vole; the bank vole is commo; 


drier parts of ditches, especially those flank 
by a hedge. Another mammal that frequent 
inhabits the ditch is the water shrey 
secretive animal which incidentally canr 
resist eating water cress. In dykes w 4 
margin of reeds you may be lucky enough t 
find a harvest mouse, for this was probably 
the original habitat of the harvest mou 
before cereals were grown by man. 

One hunter of the ditch is the heron, whick 
stands motionless, its hypnotic yellow eye 
staring down at the water. Quietly it waits 
for a frog, a water vole or even a large insect 
such as a dragonfly, to appear. Another 
predator is the otter, which in small numbers 
inhabits the dykes of the Norfolk Broads, but 
is slightly more common in the rhynes of the 
Somerset Levels 

Some ditches on arable land are overgrown 
with the tall stems of common reed, for 
example in the area of Essex where salt 
marshes have been reclaimed. These ditches 
are enlivened by the chatter of reed and sedge 
warbler, while the explosive song of Cetti’s 
warbler is now increasingly heard 

In other ditches, where the water is retained 
throughout the year, shoveler and mallard 
breed, while the subtle colours of the dab- 
chick are a less commonplace sight. At night 
when the mist hangs over the reeds, you 
sometimes hear the raucous call of the water 
rail, a sound that recalls the far-off days when 
the wildlife of our ditches used to roam 
through vast regions of wetland 


DIVING DUCKS OF 
STILL WATERS 


Two of our most attractive diving ducks, the pochard 
and its close relative the tufted duck, are becoming 
increasingly common on Britain’s lakes and 
reservoirs. Many are now breeding here, but most 
are winter visitors from northern Europe. 


Above: A male tufted duck 
The female has a much less 
pronounced tuft 


Tufted duck (Aythya 
fuligula), Resident duck, 
breeding next to lakes, 
gravel pits and reservoirs 
throughout much of lowland 
Britain. Length 43cm (17in) 


Pochard (Aythya ferina) 
Resident duck, but far less 
common in the breeding 
season than the tufted duck 
and confined mostly to 
natural lakes. Length 

46cm (18in). 
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As with so many species of duck, male 
pochard and tufted duck are strikingly 
coloured birds. The females, on the other 
hand, are dull by comparison since they need 
to be well camouflaged when they incubate 
their eggs and raise the young. 

The male tufted duck has black upperparts 
set off by brilliant white sides and belly. It 
gets its name from the tuft on the back of its 
head, although this feature is not always con- 
spicuous. The female tufted duck has only a 
rudimentary tuft and is brown with slightly 
paler sides. Sometimes, she has a pale patch 
at the base of her bill. In flight, both sexes 
show a long white bar on the upper side of 
each wing, 


The pochard is larger and more heavily 
built than the tufted duck. The male is un- 
mistakable, his pale grey body contrasting 
sharply with a black chest and dark chestnut 
neck and head. From a distance, the male 
seems to have a uniformly dark head, neck 
and breast, and a pale body. The female 
resembles a larger version of the female 
tufted duck, but she has a paler back and buff 
markings around the bill and eye. In flight, 
the pochard shows pale grey wing-bars, the 
only species of duck with this feature. 

Winter visitors The numbers of tufted ducks 
and pochards breeding in Britain has in- 
creased considerably during the last hundred 
years—in the case of the tufted duck the 
increase has been spectacular—yet most of 
the birds seen in Britain are still winter 
visitors from other parts of Europe. It is 
estimated that there are between 40,000 and 
50,000 of each species wintering in Britain, 
compared to the summer breeding figures of 
about 5000 pairs of tufted duck and only 300 
s of pochard. It is, therefore, not sur- 
prising that they are our commonest diving 
ducks to be seen on lakes, reservoirs and 
gravel pits during winter. 

Many tufted duck wintering in Britain 
arrive here from Iceland, the rest coming 
from northern Scandinavia and northern and 
arctic Russia. The former population winters 
mostly in Scotland, western England and 
Ireland; the latter usually settles in southern 
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and eastern England. Flocks of several 
thousand may gather, particularly on large 
areas of water such as the reservoirs around 
London 

Our wintering pochard come to us from 
Russia, though further south than the tufted 
duck’s breeding grounds, Like the tufted 
duck, pochard form huge flocks numbering 
several thousand, A notable gathering point 
is a tiny pool, called Duddington Loch, 
lying within the city limits of Edinburgh, 
which used to hold a staggering 8000 pochard 
crowded together, though their numbers are 
now declining. The London reservoirs and 
gravel pits in the Thames Valley also support 
large winter populations of pochard 

Favourite foods During winter, 
bers of both pochard and tufted duck happily 
coexist on the same lake or reservoir—happily, 
bi they are not in direct competition 
with each other since they have different food 
preferences. Generally, the tufted duck is 
carnivorous and the pochard is herbivorous 
However, both species feed on the other's 
food if it is abundant. The main food source 
for the pochard is the stoneworts and pond- 
weeds; the tufted duck feeds mainly on 
insects and shellfish 

Both species feed by diving, usually begin- 
ning with a slight upward jump to give them 
impetus to dive deeper. Once under water 
they swim with their feet alone, keeping their 
wings tightly closed. The dives last for about 
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ge num- 


With its striking black and 
white plumage and tuft, the 
male tufted duck is far 
more distinguished than its 
dull brown and white 
female. After mating, the 
male adopts a characteristic 
bill-down’ posture 


DA Tutted duck 


d 
BS 
S 


bi 
posture 


Right: The head of a male 
tufted duck is black but, 
in certain lights, its 
glossiness can give ita 
purplish tinge. Notice 

the bright yellow iris, a 
characteristic shared by 
the female. 


Below: Pochards and tufted 
ducks share the same 
habitat but rarely compete 
with each other for food 
since they have different 
preferences, Tufted ducks 
generally feed on animals, 
whereas pochards 
concentrate more on plants. 


~~) aa 


15-20 seconds and the birds emerge close to 
where they submerged. 

Segregated flocks In both species, the 
winter flocks consist predominantly of one 
sex or the other, rather than being evenly 
mixed. The reason for this is that the males 
leave the breeding grounds well before the 
females and so arrive at their wintering 
grounds much earlier. By the time the females 
arrive the more northerly wintering sites (the 
Ones nearest to the breeding grounds) may 
already be full of males, so the females have 
to move on further south. 

Even if a flock comprises males and females 
it is noticeable how often the sexes remain 
separated. The males tend to feed in deeper 
water further from the shore. Being larger, 
they can dive deeper and stay submerged for 
longer, up to 20 seconds compared to the 
females’ 15 seconds. By feeding in deeper 
water the males reduce the competition for 
food by exploiting a different source. 

Resident tufted ducks Most pochards and 
tufted ducks migrate in spring back to their 
summer breeding grounds, but increasing 
numbers are now breeding in Britain, The 
earliest recorded instance of tufted ducks 
breeding in Britain was as recent as 1849 
when a pair bred in Yorkshire, Other records 


quickly followed; the speed of their increase 
can be gauged from the breeding record at 
Loch Leven, where the first pair bred in 
1875 but only five years later there were more 
than a hundred breeding pairs 

The excavation of numerous gravel pits in 
lowland parts of southern England has 
provided the tufted duck with large areas of 
new habitat, and there are now few pits with- 
out nesting pairs. The presence of an island 
in the gravel pits is a great advantage since 
the birds are then safe from foxes 

The tufted duck’s nest is a hollow on dry 
eround near water, hidden in grass or rushes 
and lined with grass, down and feathers. The 
usual clutch of eggs is between seven and 
twelve. Only the female incubates the eg 
the male leaves to congregate with other 
males, its part in the breeding cycle having 
now been completed. The eggs hatch after 
about 24 days, and the female leads the young 
chicks down to a shallow sheltered area of 
water close to the shore, where she rears them 

The young take about six weeks to fledge, 
but they are often abandoned by the mother 
two or three weeks beforehand. The reason 
for this is that the female moults immediately 
after the breeding season; by leaving the 
brood early she gives herself more time to 
carry out the moult 


Pochard 


pale face 


head-throw disp 


crouch display 


Left: The characteristic 
chestnut brown head of a 
male pochard contrasts 
sharply with its black chest 
and pale grey wings and 
back. The female pochard 
is dull brown. 


Below: A female tufted 
duck with chicks, The 
chicks fledge after six 
weeks, but the mother often 
abandons them before that. 


neck-str 


Above: Male pochards have 
several unusual courtship 
displays. The commonest is 
the neck-stretch display, 
where the male's neck is 
held upright and appears 
thickened, possibly due to 
its feathers ruffling out. It 
may also perform the head- 
throw display, in which it 
whips its head far back and 
then forwards again while 
calling, and the crouch 
display, in which its neck 
is pulled in 


Left: A male pochard 
During winter, male and 
female pochards often form 
separate flocks. If they stay 
within the same flock they 
are likely to feed in different 
parts of the lake. 


Resident pochards Pochards have bred in 
Britain in small numbers for centuries. How- 
ever, as with the tufted duck, their population 
began to grow during the latter half of the 
19th century. Pochards now breed in most 
parts of Britain, except upland areas, though 
they are still much less common than tufted 
ducks. This is probably due to their breeding 
habits, which are much more restricting 
than those of the tufted duck. Instead of 
nesting on dry land, the pochard builds its 
nest close to, or actually in the water, and so 
it needs dense stands of vegetation growing 
in shallow water. Its natural habitat used to be 
marshlands but, as these have been drained 
and reclaimed, the pochard has had to find 
alternative sites. Unlike the tufted duck, the 
pochard has not yet been able to colonize 
recently established gravel pits and reservoirs 
since the margins still lack the necessary 
vegetation. 

The breeding habits of the pochard are 
broadly the same as those of the tufted duck. 
The female alone incubates the clutch of six 
to eleven eggs and rears the brood. But she 
does not abandon the chicks before they can 
fly (at about seven weeks old). Possibly, this 
is because pochards nest earlier than tufted 
ducks and so have more time for moulting, 
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TIGER BEETLES: 
HANDSOME HUNTERS 


Your first encounter with a tiger beetle is likely to be a 
startling one—a rustling or whirring sound rushing past your 
ear. The flight of a tiger beetle is fast and erratic and 
difficult to follow and, when the insect does land, it blends 
so well with the vegetation that it is almost invisible. 


I lled because of their 
fierce predatory habits. They belong to the 
same family (Carabidae) as ground beetles 
but, unlike most ground beetles, are active 
only in the sunshine. The group is on the edge 
of its Tange in Britain, with just five species 
existing, Only one of these, the green tiger 
beetle, is at all widely distributed. The others 
an yen local insects. 

ve species, or only four? The green tiger 
Desile 1s @ very handsome creature, ith 
a acorad colour ranging from bright green to 

most ee There is a distinct. metallic 


are coppery red. The insect lives mainly on 
heathland and in other sandy places and 
occurs in most parts of the British Isles. Like 
the other tiger beetles, itis active in spring and 
summer. 

The wood tiger beetle is blackish brown 
with a bronze or purple sheen and yellow 
spots and stripes on the wing cases. A rare 
insect in Britain, it is most likely to be found 
in a broad belt stretching from Devon to 
Surrey. 

Our other tiger beetles are even rarer than 
the wood tiger beetle, and have not even 
received common names, Cicindela germanica 


ici 
looks like a smaller version of the green tiger cath oie vin 
beetle, but its body is much narrower and coastal cnn ae 


Left: The wood tiger beetle 
(Cicindele sylvatica) grows 
up to 17mm (gin) long. and 
is found mainly on 
heathland. It is especially 
fond of burnt areas where it 
is well camouflaged. 


Above: Cicindela hybrida 
grows up to 15mm (fin) 
Jong and inhabits sand dunes 


Above: Cicindela germanica 
is no more than 10mm (jin) 
long and is found only on 
the Isle of Wight 


Above: Green tiger beetle 
(Cicindela campestris) in 
flight. with wing covers 

raised well out of the way 
of the wings. This species 
reaches 15mm (jin) long. 


Above C; 


Larvae that lie in ambush 


beginning to eat it 


Larval tiger beetles are carnivores, but instead of roaming in 
pray like the adults, they lie in ambush. On hatching from the 
larva enlarges its burrow, using its huge jaws to loosen the soil and 

its broad flat head to throw the excavated material away. The tunnels 

are periodically enlarged as the larva grows and when complete may be 
30cm (12in) deep. The larva anchors itself at the top of the shaft and 
waits for a meal to arrive, (It is held in place by sharp spines that dig into 
the wall of the burrow.) The mouth of the burrow is plugged by the 
larva’s large head and thick thoracic shield. If the victim walks right over 
the waiting larva, the larva simply flicks its head back and impales the 
prey on its jaws, but otherwise it shoots the front part of its body out of 
the lair at great speed and grabs the victim as it passes. The larva's diet 
consists mainly of ants, but caterpillars and other insects are also eaten 

If the prey struggles, the larva drags it to the bottom of the burrow before 


parch of 
9g. the 


more cylindrical. Once found from Devon to 
Hampshire, it now appears to be confined to 
the Isle of Wight. 

C. hybrida resembles the wood tiger beetle 
but is usually lighter in colour, with a yellow 
face and larger yellow marks on its wing cases. 
It inhabits coastal sand dunes in North Wales 
and north-wes gland from Cheshire to 
Cumbria, C. maritima also lives on coastal 
dunes, but occurs further south than hybrida. 
It has been recorded from most coastal 
counties from North Wales round to East 
Anglia. The two species are very much alike, 
but maritima may be distinguished by the 
prominent right-angled bend in the central 
yellow band on its wing cases. Some ento- 
mologists consider maritima to be just < 
variety of hybrida, thus reducing our com- 
plement of tiger beetles to just four species. 

Built for speed Tiger beetles fly well on 
warm days and take to the air at the slightest 
disturbance, although their erratic flight does 
not last long and they soon drop to the ground 
again. They are most at home on the ground, 
where their long spindly legs enable them to 
move with great speed. They are, in fact, 
among the fastest runners in the insect 
world, and have been timed at speeds of about 
60cm (2ft) per second. 

Ground hunters Tiger beetles hunt entirely 
on the ground, finding their prey by sight 
The beetles thus favour rather open habita’ 
Where they can spot their prey easily with 
their large eyes, Sandy heaths provide just the 
right conditions for them. 

The prey consists of a wide variety of 
other insects, including large numbers of 
ants, Tiger beetles can detect such prey from 
a distance of about 15cm (6in), but they do 
not dash in immediately to catch it, for their 
top speed can be maintained for only a few 
centimetres, Having sighted its prey, the 
beetle trundles towards it until it is within 
about 8em (3in). Then comes the final sprint, 


lasting a mere {th of a second. The huge, 
sharply-toothed jaws take a firm hold and 
crush the victim to death. 
Burrow builders Although they are sun- 
ving insects, the tiger beetles do not like to 
get too warm, and on the rare occasions when 


the ground becomes uncomfortably hot, they 
spend the middle of the day in their burrows. 
They also retire to the burrows at night. 
Female tiger beetles dig short burrows in 
which they lay their eggs, normally choosing 
undisturbed and untrampled ground and 
laying one egg in each burrow. 

Jaws and legs are all used for digging the 
burrow. The soil is loosened by the jaws, 
pushed back under the body by the front legs 
and kicked away by the hind legs. The burrow 
is not much longer than the beetle itself and 
is excavated remarkably quickly. 

Larval life Larval tiger beetles, when they 
hatch from the egg, enlarge their burrows and 
live in them, lying in wait for any prey that 
passes. The larvae of C. hybrida and the other 
dune-living species dig sloping tunnels in 
steep banks, while the wood and green tiger 
beetle larvae excavate vertical shafts in flat 
ground. 

Instead of the adult’s large compound eyes, 
the larva has six simple eyes (ocelli) and can 
probably pick out prey by sight at a distance 
of about Scm (2in), provided it is moving. 
The larva may also rely on scent and vibra- 
tions to tell it that its prey is approaching. 

By late summer the larva has reached a 
length of about 2cm (in) and is ready to 
pupate at the bottom of its shaft. The pupal 
‘age lasts for only a few weeks, but the fully 
developed adult remains at the bottom of the 
burrow throughout the winter. 


Sneaky parasite 
You might imagine that 
the tiger beetle larva, 
tucked safely into its 
burrow and wielding vice- 
like jaws at the entrance, 
would be quite safe from 
attack, but this is not in 
fact the case. The female 
of a small ant-like creature 
called Methoca 
ichneumonides manages 
to avoid the larva’s 
snapping jaws. She gets 
down into the burrow 
where she stings the 
larva’s abdomen and lays 
an egg on it. Methoca 
then leaves the burrow, 
first filling it with soil 
before flying away. Her 
offspring feeds on the 
young beetle. The sting 
paralyses the larva until 
the Methoca grub 
completes its growth. 


Below: Green tiger beetle 
laying an egg in a burrow. 
Sandy heaths are ideal for 
these beetles in that they 
are well-drained and 
therefore relatively warm, 
and easy to burrow in. 


EARLY FLOWERING 
FORSYTHIAS 


Introduced to Britain from the Far East, forsythias 
have never become naturalised here, but they are 
among our most popular shrubs in parks and gardens 
due to the blaze of colour they provide early in the 
year as their yellow flowers open out 


which also includes several other familiar 
plants, such as ash, privet and lilac 

Ornamental arrivals The first species of 
forsythia arrived in Britain in 1845. [t was 
introduced here from its native China by the 
famous plant collector Robert Fortune, 
Named Forsythia viridissima, it is the last 
species of forsythia to flower each year, in 
April producing solitary bright yellow flowers 
along its upright branches, 

The arrival of F. viridissima was followed 
about five years later by another forsythia 
species, F, suspensa, At least one variety of 
this species, which is native to China, was 
cultivated in Japan hundreds of years ago. 
F, suspensa forms long arching shoots that 
reach as high as 9m (30ft) if grown against a 
wall t often is. Grown in the open, this 
species reaches a more modest 2.5-3m (8-10ft) 
high. Its flowers are borne in pairs or clusters 
towards the end of March or the beginning of 
April. 

Two other oriental species, less commonly 
grown in Britain, are F. giraldiana and F. 
oyata, The former is native to China, and is 
the earliest forsythia to come into flower each 
year, usually around the end of February or 
the beginning of March. It grows to a height 
of 4.5m (15ft), which makes it one of the 
tallest forsythias. /. ovata blooms soon aft 
It is native to Korea and differs in s 
respects from the other species, In part 
it is by far the smallest and most compact of 
all forsythias, reaching no more than 1.5m 
(Sft) in height, Several dwarf cultivars (culti- 
vated varieties) have been derived from this 
species. The flowers of F. ovata appear in 
pairs in early March, 

Cultivarsand hybrids Most forsythias grow- 
ing in gardens are not true species but are 
cultivars bred from a hybrid, F, x inter- 
media, This hybrid was developed in Ger- 
many in 1884 from a cross between F. 
suspensa and F. viridissima. The cultivars, of 
which ‘Spectabilis’ and *Beatrix Farrand’ are 
the most popular, vary considerably, but 
they are all free-flowering shrubs around 
2-2.5m (6-8ft) high. 


Jeaves have pomnted tips 
and toothed 
margins 


Bell-shaped flowers A characteristic of for- 
sythias is that they all bear yellow bell- 
shaped flowers early in spring before their 
leaves have emerged; hence their common 
name of golden bell. The flowers are borne 
either singly or in clusters on the previous 
year’s wood. They are pale or bright yellow 
and have four petals united at the base. 

Forsythia flowers are unusual in having 
two distinct forms. The difference between 
the two forms lies in the length of the styles, 
which are either long or short- there are no 
intermediate forms. The reason for having 
two sorts of style is to ensure that only cross- 
pollination takes place. On each bush the 
flowers are wholly of one type or another, but 
seeds set only when flowers are fertilised by 
pollen coming from the opposite type of 
flower, So it is impossible for a forsythia bush 
to fertilise itself. 

A strange consequence of this is that 
forsythias very rarely set seeds in Britain, 
since many of the plants grown here have the 
same type of style. This is because they are 
derived by vegetative propagation from the 
few specimens originally brought over here 
(forsythias propagate vegetatively by sending 
out suckers or by their branches bending 
down and taking root where they touch the 
ground). The original stock of F. viridissima, 
for example, bore long-styled flowers and for 
many years all the cultivated specimens of 
this species in Britain had long styles as well. 
Not surprisingly, long styles were thought to 
be a characteristic of the species until fresh 
investigations in China revealed the existence 
of short-styled flowers of F. viridissima, 

Lance-shaped leaves The flowers bloom for 
between two and four weeks. Only when they 
fade do the leaves emerge. They are usually 
lance-shaped, though sometimes oval, and 
vary in length from 5-1Sem (2-6in), depend- 
ing on the species. The leaves turn yellow in 
autumn but do not fall until the first frosts 
arrive. A plant in a sheltered position in 
southern England may retain its leaves well 
into winter, whereas an exposed plant is 
likely to drop its leaves much earlier, 

Once the leaves have fallen the stems 
be seen clearly, They are thin, light brown ¢ 
covered with pale dots called 
through which the plant brea’ 
are hollow inside, apart from 
where they meet each oth 


flower 
buds 


winter twig 


Opposite and above: The 
hybrid Forsythia * 
intermediata. Several of 
the most popular cultivar 
forsythias have been 
developed from this hybrid. 


Forsythia (Forsythia spp.). 
A genus of deciduous 
shrubs, all but one being 
native to the Far East. All 
bear yellow flowers, either 
in clusters or singly, 
appearing Feb-May. The 
leaves are usually lance- 
shaped and toothed. The 
maximum height of the shrub 
is, exceptionally, 9m (30ft) 


Below: One way in which 
forsythia spreads is by 
sending out branches that 
bend down to the ground, 
where they take root. 


new plant 
taking root 


LAKELAND SURVIVORS 


A tough, hardy breed, the Fell pony 


natural habitat the Fells of northern 


rigours of tts 
England where its ancestors have lived since 


wehistori 


times, Wild herds are now confined to the Ullswater area 
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» Well adapted to the 


Fell ponies take their name from the Fells 
or hills of northern England, west of the 
Pennines. Until the end of the last century 
Fell ponies were virtually indistinguishable 
from the Dales ponies of north-east England, 
but now they have developed into two sep- 
arate breeds, the Fells on the west of the 
Pennines and the Dales on the east 

Small but strong The modern Fell is a 
sturdy pony, standing not more than 14 hands 
(140cm/56in) at the withers (top of the 
shoulder). Ponies that live wild in their 
native habitat tend to be smaller than their 
stud-bred relatives and average between 13 
hands and 13 hands lin. There are two 
principal reasons for this. First, the available 
food is scarce and of relatively poor quality, 
and so does not encourage growth. Second, 
the smaller the pony, the less the surface area 
from which it loses body heat during the 
winter. Thus natural selection has, over the 
centuries, operated in favour of the smaller 
animal 

The head is small and neat and the body 
deep and short backed, giving the impression 
of great strength and compactness. The breed 
is noted for its long, thick mane and tail 
and for the straight, silky leg feathering 
which, in winter, extends up to the knee, 
although in summer all but a little feathering 
at, the point of the heel may be lost. 

The most common colours are black and 
dark brown, but there are a few bays and 
even fewer s. Chestnuts are not permitted 
by the Breed Society, nor are white markings 
other than a small star on the forehead or a 
few white marks on the heels—piebalds and 
skewbalds are also debarred by the Society. 

Upland habitat Until about a hundred 
years ago large numbers of Fell ponies ranged 
freely over the higher parts of northern 
Lancashire, Cumbria, Northumberland and 
the Scottish borders, but there are now 
probably fewer than a hundred ponies living 


Above: The Fell pony’s thick 
winter coat begins to appear 
in about September. It 
consists of a very thick, short 
undercoat and a longer. 
coarser top layer. 


Opposite: The most common 
coat colours among Fell 
ponies are black and dark 
brown, but there are a few 
bays and greys, Chestnuts 
are not permitted by the 
Breed Society 


FELL PONY 

Size Maximum height, 14 
hands (140cm/56in) at the 
withers (top of the shoulder) 
Colour Black, brown, a few 
bays, occasionally grey. 
Breeding season Late 

April until August 
Gestation Approximately 

11 months. 

No of young Normally one. 
Life span 20-25 years. 
Food Coarse grasses, rushes, 
moss, gorse, heather, and 
ling 

Distribution Originally the 
Fells of north-west England, 
now restricted to the 
Ullswater area of the Lake 
District 

Breed society Fell Pony 
Society. 

Where to see Fell ponies 
The principal shows are: 
West Midlands Stallion Show. 
Three Counties Showground, 
Malvern, Ponies of Britain 
Stallion Show, Brampton 
Racecourse, Huntingdon, 
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Above: The hoofs of the Fell 
pony are round and broad 
red with those of a 
horse. The large surface 


comp 
area enables the pony to 
cross soft, boggy ground 

nich a narrower hoof 


into v 
would sink 
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Below: The breeding season 
lasts from when the first 
foals arrive in late April 

or May, until August. The 
foal begins grazing when it 
is about a week old 


ind mel 
running down the le 


ind irritating the sk 

The insulating quality of the cow 
strikingly illustrated by the fact that pur 
bred Fell ponies can frequently be seen wi 
thick blankets of snow on their backs after 4 
heavy snowfall whereas part-breds, which dk 
not have such thick coats, stand out starkly 
black because the heat escaping from them is 
sufficient to melt the snow 

Fell ponies avoid becoming buried in 
snow drifts by stamping their feet, This 
causes the snow under and around them to 
become hard-packed, until the ponies are 
left standing on a little mound instead of 
being completely covered with snow 
often happens to sheep, 


The feet of the Fell pony are sufficiently 
round and broad to allow it to cross soft 
bo; ground where an animal with a 
narrower foot would tend to sink in. The 
hoofs are of typical ‘blue’ horn, This is dark 
almost black, horn renowned for its tough 
ness and its ability to withstand hard use on 
rough, stony ground 

The cannon bone (the long bone below the 
knee) is short and thick and about 20cm (Sin) 
in circumference. This gives considerable 


al for an animal 
which is constantly travelling over rough 
or hard ground. A thoroughbred race horse 
of say, 16 hands, which does not have to 
cope with such hard, rough ground, would 
have a cannon bone much longer than that of 
the Fell pony, but of about the same cir- 
cumference and therefore weaker 

The Fell pony moves with a very high knee 
action, picking its feet up much higher than 
an average thoroughbred horse. This means 
that the pony can move over rough ground 
without stumbling, or falling and hurting 
itself. 

Herd life The ponies that live wild on the 
Fells form small family groups, usually con- 
sisting of six or seven animals, each group 
occupying a territory which varies with the 
time of year. In the days when there were 
many more ponies living in the wild, the 
groups were much larger, and cach was led by 
a stallion. Now, however, there are very few 
stallions out on the hills. The few that do 
exist move from group to group during the 
breeding season. 

As in all pony breeds, the breeding season 
lasts from when the first foals arrive in late 
April or May, until August. The gestation 
period is approximately 1] months and when 


strength and sturdiness, v 


is ready to foal, she leaves the group, 
and does not return until her foal is a few 
days old and steady on its legs. 

The foals are brought down from the Fells 
in autumn. They are registered with the Breed 
Society and each is marked on its ear for 
identification 

Seasonal choice of food On the Fells a 
considerable proportion of the ponies’ time, 
both day and night, is spent foraging for 
food. In the summer the groups move up to 
the higher ground, where they feed on a 
variety of coarse g s, rushes, ling and 
heather. They also eat gorse, when it is 
available, for it is very nutritious. The ponies 
paw the gorse with their front feet in order to 
break down the prickles. They eat the gorse 
with great care, rolling back their upper lips 
SO as to avoid the prickles. 

In winter the groups of Fell ponies come 
down to the better grazing available in the 
valleys, where their owners put out hay for 
them. They eat bog moss, when itis available, 
and also bog grass. In spring, when the new 
season's bog grass is coming through, they 
are sometimes tempted to venture too far into 
the bog to eat it, and occasionally become 
trapped and have to be rescued. 

Hard working ponies From earliest times, 
the ponies of the Fells have been used by 
man-the uses changing as the life of the 
countryside changed. Before the Industrial 
Revolution they were used on farms for 
ploughing, shepherding and transport. They 
were also used as pack animals carrying 
contraband for smugglers, and wool from 
farms, often travelling as far as London. 
Later the ponies were used in the mines for 
transporting lead ore, iron and coal, 

Nowadays, Fell ponies are used by sports- 
men in Scotland for carrying deer, and grouse 
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panniers. They are very sure-footed and 
strong enough to carry an adult. They have a 
calm, docile temperament which makes them 
suitable for children to ride. They seem to 
know instinctively which ground is safe and 
when crossing moors they automatically 
keep to the safety of sheep tracks. They are 
now popular for pony trekking. 

Fells make ideal family ponies and are 
being used increasingly in pony and riding 
club competitions. They are good jumpers 
but, being heavy, are somewhat lacking in 
speed. They have always been good in 
harness, first on farms and then in industry 
Now, with the upsurge of competitive drivin; 
they are coming into their own once more. 


Above: The ponies on the 
Fells live in small family 
groups, usually consisting 
of six or seven animals. In 
the days when there were 
many more ponies living in 
the wild, the groups were 
much larger 


Below: In the wild, the foal 
may not be weaned by its 
mother until just before the 
next foal is due. Nowadays, 
the owners usually take the 
young foals off the hills in 
the autumn before the worst 
of the winter weather. 
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THE 
SHY CHUB 


Although a fairly common and 
widely distributed fish, the 
chub is shy and probably 
familiar only to anglers. Its 
feeding habits, however, have 
a considerable impact on the 
life in our rivers. 


In common with so many of our freshwater 
fishes, the chub is a member of the family 
Cyprinidae—a family which dominates the 
fresh waters of North America, Europe and 
Asia, and much of Africa, Like the carp, 
which gives its name to the family, the chub 
has a heavily scaled body, but a scaleless 
head, a single fin on the back and toothless 
jaws, However, its lack of jaw teeth is amply 
compensated for by the large hooked pharyn- 
geal teeth which lie in the back of the throat 
behind the gill apparatus on each side of the 
fish’s head. 

The chub reaches an average size of 50cm 
(193in) and it has silver sides with a dark 
green or grey-brown back and darker fins. 
Anglers sometimes confuse the chub with its 
relatives, the ide and dace, which all have 
similar coloration, The ide is an introduced 
species and slightly smaller than the chub, 
reaching an average length of 43cm (17in). 
However, it is found in only a few rivers and 
the reddish-golden coloured ornamental var- 

_ iety is perhaps more familiar. The dace is a 


Above: The chub, although 
quite slender-bodied, has 

a broad, rather large head 
and a large mouth. The 
edge of each scale is dusky, 
giving the body the 
appearance of a mesh 
covering. Smaller fishes may 
form into loose schools in 
the river, but never to the 
same extent as dace or 
minnows do. Although the 
chub is a popular sporting 
fish, the many bones in its 
soft flesh mean it has little 
value as a food fish. 


very much smaller fish, seldom 
more than 25em (10in) and it 
distinguished by the concave, 
convex, edge to its anal fin 
Habitat The chub is an adaptable fish which 
lives mostly in the middle reaches of river, 
but also thrives in lakes, Provided they are 
large. It is widely distributed across E UrOpe 
extending as far eastwards as 


the Caspian 
Sea. In the British Isles it is absent from 
Ireland, 


and found only in south-west Scot 
land, where it has been introduced. It occurs 
in Wales, along the courses of the Rivers Wye 
and Severn, but it is absent from most of 
the south-western peninsula of England. 

This distribution resembles that of several 
other fishes, including the barbel and the 
ruffe, which penetrated English rivers only 
after the last Ice Age. Like them, it has been 
spread by man, either deliberately when 
stocking fisheries, or accidentally through 
canals joining up different river systems. As 
it is more adaptable than either the barbel or 
the ruffe, it has spread considerably beyond 
its original range. 

Varied diet The chub has an omnivorous 
diet and its size allows it to eat fairly large 
animals. The fact that it eats small water 
gains a mention in reports of 
the chub’s diet, when in fact it is only the very 
largest chub that tackle this aquatic mammal 
The most important food items in its diet in 
terms of volume are plants—mostly filamen- 
tous algae but also considerable quantities 
of higher plants and in some areas, diatoms 

Fishes are also a regular source of food 
and most of the common small species are 
eaten, including sticklebacks, minnows, bull- 
heads, and young specimens of most of the 
carp family. 

Other items in the chub’s diet are the 
larvae of aquatic insects, especially caddis, 
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Fish scales in focus 

A fish's scales are a vital protective 
covering overlying the soft muscles of the 
body. They overlap, like tiles on a house 
roof, so that each one is supported on 
another. This gives great mobility when 
the fish moves its body from side to side 
when swimming or turning, each scale 
simply slipping across the one beneath. 
Every scale is rooted into the skin and 
connected to nerves and blood vessels. 
As the fish grows, each scale increases 

a little in size by laying down tissue 
underneath and at the upper edge. The 
only part of the scale visible to us is the 
area shown below the dotted line on each 
scale (right). In our climate, fishes grow 
quickly in spring and summer and slowly 
OF not at all in winter, so the growth on 
the scale varies from season to season. 
By studying the growth rings on a scale, 
a fish's age can be calculated—very much 
as the age of a tree can be estimated from 
the rings in its trunk. The chub scale 
(right) shows four years’ growth. 


Salmon 


(cycloid type) 
Perch 


Chub 
(cycloid type) 


Apart from a comparison of the edges of the 
anal fins (above), the number of 
also identify the chub. From head to tail 
along the lateral line the ide has 56 to 61 

les, the dace has 48 to 51 while the chub 


has only 44 to 46 


scales can 


stonefly and midge larvae. Flying insects also 
contribute to the diet, but these are mostly 
flies or beetles that have fallen into the water, 
along with the occasional spider and moth 
The remainder of the chub’s diet consists 
of rather more exotic items, such as crayfishes 
and frogs. When the fishing season opens, the 
chub is able to supplement its diet with 
maggots from unsuccessful an 

The diet varies through the y able 
matter is generally eaten during the summer 
months, and it is also at this time that most 
of the flying insects are taken, During the 
spring, insect larvae play a large part in the 
diet, as they are then at their largest, as well as 
being most vulnerable (at this time, they are 
just about to emerge from the water). Your 
fishes eat more plants and insect larvae than 
older ones, but all through their lives, chub 
eat both in quantity 

Size also plays an important role in what 
iseaten. Large chub eat more fishes than small 
chub, and they also prey on frogs and water 
voles. Crayfishes are mostly eaten by medium- 
sized chub, although chub of all sizes will 
take them. 

Reproduction and growth The chub spawns 
in late spring, usually in May or June, in 
shallow water close to weed beds. Between 


10,000 and 20,000 eggs are laid; they are 
light yellow, about 1.5mm in diameter, and 
adhere to plant leaves, tree roots and gravel. 
The young hatch in 8-10 days, depending on 
the temperature 

Growth is fairly rapid in the first year of 


m 


life; the young fish reaches between 6 
and 9.Scm (24-34in) at the end of its first 
year, males and females growing at the same 
rate, After that, growth begins to slow down, 
and fishes of eight or nine years of age may 
reach 30cm (12in) in length. Beyond this age, 
females grow considerably faster than male: 
and also live longer. The chub is certainly one 
of the longer lived of our fishes. Chub of 10 
years of age and around 40cm (16in) in 
length are common, while 15 year old in- 
dividuals measuring about 45cm (18in) in 
length are sometimes found. Some rivers even 
hold 20 year old fishes and the exceptional 
fish may even reach its quarter century! 


Hybrids Because the chub spawns in late 
spring close to weed beds, it not infrequently 
mingles with bleak and roach which spawn in 
similar conditions. When the eggs of 
species are fertilised by the sperm of another 

something which happens quite frequently 
hybrid off- 


one 


among closely related fishes 
spring are produced 

Such hybrids have a mixture of features 
from both parents, but are by no means inter- 
mediate. A hybrid of chub and bleak may 
look like a large bleak, with distinctive 
silvery sides, a long, many-rayed anal fin and 
an upturned mouth. A rather broader head 
and a slightly larger mouth than normal may 
be the only indications of its chub parent 
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We often think of fungi as 

autumn plants that sprout 
through the fallen leaves. But 
spring is also a time for fungi, 
and some very curious species 
can be seen. 


Most fungi are seasonal in appearance. 
developing their fruiting bodies~such as the 
fumiliar mushrooms and toadstools—at cer- 
tain times only, The mycelium of any fungus, 
composed of microscopic filaments and 
hyphae, is present throughout the year, but 
is capable of producing its characteristic 
fruiting bodies only in certain conditions 
These are determined by a complex and 
poorly understood interaction of such factor 
as temperature and moisture 

There are two important classes of fungi 
which are distinguished by their methods of 
spore production, The Basidiomycetes, which 
includes the familiar mushrooms, toadstools 
and bracket fungi, are characterised by 
producing their spores on microscopic club: 
shaped structures called basidia. The spores 
fall from the basidia when mature, to be dis- 
tributed by the wind. The second important 
group is known as the Ascomycetes, and they 
appear in a wide variety of shapes and sizes, 
generally looking very unlike mushrooms or 
toadstools. They produce their spores in Above: The morel Morchel/a Basidiomycetes (known as ‘spore dropr 


microscopic club or flask-shaped sacs known — &/af@ is usually found on because of their method of spore disy 
as asci. The spores are dispersed by being chalky soil, particularly appear in the spring. But those that 
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shot from the asci under pressure d ground clude some interesting and unusual spec 


Spore droppers Apart from the large peren- Below: The matchstick-like The velvet shank, with its shiny, tawny 
nial bracket fungi, comparatively few of the bog beacon (Mitrulapaludosa). and dark velvety stem is often considered 
be one of our most altractive specie 
occurs in dense clusters, pushing 1s W#) 
through cracks in the bark of logs or the 
standing trunks of deciduous trees. Altho 
occasionally found in other seasons 
primarily a fungus of winter and carly 
Because of its ability to endure low temp 
tures (quite unlike most species which sn 
collapse after frost) it is also referred to 
winter mushroom. It can survive being {0% 
solid for days at a time and then with the 
return of milder weather, it is immediate’ 
able to resume growth and release 1s ee 
It is an edible species and can be dried fo 
use in soups and stews. 

Another fairly common spring toadsiov" 
is the spring agaric, which is found in Ore 
places, either singly or in small group a 
pale tan or clay coloured caps- which meas 
3-8em (14-3in) across often fade to a whitis” 
colour in older specimens. The gills * 


brownish and the tall, slender stem has a 
small pendulous ring near the top. Although 
rather tasteless, it is an edible species with 
a pleasant mealy smell when fresh. It grows 
on roadside verges and in pastures, and is 
also found quite frequently in gardens 

It is only in pine woods, however, that the 
spring pine cone toadstool can be found 
In fact, this fascinating little species grows 
only from buried pine cones. It has a brown, 
convex or flattened cap measuring 1-3.5cm 
(j-I}in) across and a long, slender rooting 
stalk, whitish above and brown and woolly 
beneath, which arises from a buried cone. 
The exact length of the stalk depends on how 
deeply the cone is buried, and tracing the 
fungus to its source without damage may 
require a great deal of care. 

Spore shooters The fungi that are most 
characteristic of the spring are those that 
belong to the second of the two important 
classes already mentioned, the Ascomycetes. 
These are known as the ‘spore shooters’ 
because of their method of spore dispersal. 
An interesting experiment can be done to 
illustrate this dispersal. The spores are shot 
from the asci under pressure and if a species 
of Ascomycetes, such as a morel, is placed in 
a closed container for a few hours, the change 
in conditions on opening the container is 
usually sufficient to cause all the asci to shoot 
out their spores together. This produces a 
plainly visible cloud of thousands of spores, 
like a tiny puff of smoke. 

The Ascomycetes are also known as cup 
or flask fungi because the spore packets, or 
asci, are arranged in cup or flask-shaped 
structures. Many of these fungi are micro- 
scopic, growing on stems or leaves—some- 


Above: The cup fungus 
Sepultaria sumneriana, 
found between January and 
May, always grows under 
cedar trees. The fruit bodies 
form underground as 
completely closed hollow 
spheres. At maturity, they 
break the surface, splitting 
into lobes that fold back into 
a star shape to expose the 
deeply cupped white or 
yellowish inner surface 

(the hymenium) 


tenacella), common in 
spring in pine woods 
attached to buried pine 


with a lilac tinge. 
Inedible. 


Above: Morchella 
esculenta, found late 
Spring on wasteland or 
in woods, Honey 
coloured, darker with 
age. Edible, 


cones. White, sometimes. 


Below: Spring pine cone 
toadstool (Pseudohiatula 


Above: False morel 
(Gyromitra esculenta), 
found in spring on 
sandy soil in conifer 
woods. Poisonous, to 
be avoided, 


times parasitically—and requiring a hand lens 
even to see them. Others, however, are much 
larger and include some of the largest fungi 
known in Britain. They have strange and 
sometimes unique forms and for this reason 
their presence often goes unnoticed, 

Cup fungi Most of the larger Ascomycetes 
belong to the group popularly known as cup 
fungi. They are so-called because the fertile, 
spore-producing layer, the hymenium, lines 
an open and fully exposed surface which is 
often cup or disc-shaped. However, the shape 
varies from species to species, and cup fungi 
are frequently stalked or club-shaped instead. 

One of these appearing in the spring is the 
little bog beacon. It has a pure white stem and 
a bright, clear yellow, club-shaped head. 
Although only 1-4cm (4-I4in) tall, it stands 
out clearly in its surroundings, hence its 
common name. It grows quite widely in 
suitable wet habitats, often among sphagnum 
or on rotten leaves or sticks in ditches. 

The fungi known as morels are edible 
ies which have been regarded for cen- 
is a delicacy and are still much sought 
after, particularly in Europe. They can be 
very large, up to 20cm (8in) tall, and their 
unique shape makes them easily recognisable. 
Their conical or rounded cap bears an irregu- 
lar network of narrow, sterile ridges sur- 
rounding shallow, slightly elongated pits 
which are lined by the hymenium. The stout, 
whitish scurfy stalk is cylindrical or somewhat 
swollen towards the base. Morelsappear from 
January to April, but are not always easy to 
find and may not appear regularly from year 
to year. 

Morchella esculenta has a broadly rounded, 
pale yellowish-brown cap and is probably the 
species most frequently found. Morchella 
elata, in contrast, is smaller, reaching about 
10cm (4in) high, with a narrower, conical 
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Right: Clusters of the 
smooth, shiny velvet shank 
(Flammulina velutipes) 

The burnished yellow caps 
tend to be darker in the 
centre. They reach up to 
10cm (4in) across and have 
a slimy texture. Found from 
late autumn to spring, itis 
Particularly frequent on 
dead elms, sadly now much 
more common than they 
used to be, 
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Above: The spring agaric. 
Agrocybe praecox), a 
member of the same genus 
as the familiar horse and 
field mushrooms, is 
sometimes found growing in 
garden flower beds 


Left: Sometimes referred to 
as the common caterpillar 
club, this uprooted specimen 
of Cordyceps gracilis grew 
from a moth caterpillar. 

Early writers believed that 
the insect and fungus were 
part of the same organism 
and so gave them such 
names as vegetable-wasps or 
plant-worms. The inside 
margin of the head of the 
fungus is lined with small 
flask-shaped structures 
containing the asci and 
spores. 


+ much convoluted reddish brown c 
brain-like in arance. The stem is 
ind pale and the fungus may grow to ab 

15cm (6in) tall, Found under conifer 


more common in the north of Brit 
usually an early spring fungus, « 1 


even growing under the snow. Althe 


Latin name means ‘edible’, this 


poisonous if eaten raw, and r 
ous for some people even after it has b 
cooked. 

Flask fungi These are also members of ¢ 
Ascomycetes, but differ from the cup fun 
in having tiny, spherical or flask-shaped 
structures which contain their asci. These 
structures, themselves microscopic, are some 
times embedded in a sterile mass of tissy 
called a stroma, and then they are clear 
visible to the naked eye as brownish wart or 
cushion-like structures. 


The sometimes brightly coloured species of 
the genus Cordyceps are of this nature. Apart 
from two species that grow on underground 
truffle-like fungi, these interesting fungi are 
all parasitic on insects or their larvae—a most 
unusual characteristic for fungi 


Most species of Cordyceps occur in the 
autumn but one, Cordyceps gracilis, appez 
during the spring. This attractive species 
forms a slender club, 2-Scm (1-2in) t 
with a pale orange or yellowish stalk and an 
orange-brown head. It parasitises the cater 
pillars of moths, spores of the fungus infecting 
the caterpillar before it buries itself to pupate 
The fungal spores then germinate and invade 
and mummify the tissues of the caterpillar 
killing it in the process 


Usually, a single club grows from each 
caterpillar, normally arising from near the 
head end and pushing up through the soil 
surface. The fungus, therefore, appears to be 
growing on the ground, but careful excava 
tion beneath it will reveal the unfortunate 
caterpillar from which it has obtained its 
nourishment 


WILDLIFE AND 
THE WEATHER 


Weather is one of the most powerful factors 


influencing the lives of animals and plant: 


Heat 


and cold, rain, snow and wind can save life or 
destroy it, and nature has evolved ingenious 


responses to the weather’s mixed bless 


Above: A storm gathers over 
Loch Ness. Storm winds 
Uproot trees and blow 
migrating birds off course, 
while the rain drowns insects 
and small animals, and 
floods mountain streams, 
causing perilous rock falls 


ngs. 


From the windswept Shetlands to the English 
Channel, and from Ireland’s moist Atlantic 
coast to the dry arable lands of East Anglia, 
the British Isles experience a wide range of 
climatic conditions. Within the span of nine 
degrees of latitude, the climatic range en- 
compasses Arctic and Alpine conditions (in 


relatively small areas) in the mountains of 


f or 
of ove 


100 in 


2 ra is be! 5 inches 
a year. And, in the south-west of Ireland, and 
in parts of England’s West Country and the 
»res of Scotland, the Gulf St 
influence, cr 


Mediterrar 


western s 
bri its warming 


congenial to 


enviro lean 


species suc 
This variety 
extremes seen in other parts of 


as pi 
however, stops short of the 
he world 


Our islands are under the moderating in- 
fluence of the sea, which is always slower to 
cool or warm than either land or air. We 
enjoy a temperate, ma ne clima the 


mildness of which is clearly seen when we 
compare the British winter—for all that we 
may dislike it—with the far colder winters 
experienced in h places as Moscow, 
which is on nearly the same latitude as 
southern England but far from the sea. 
Crucial for the wildlife of these islands is 
the fact that our climate consists of a cycle 
of four stror contrasting seasons, which 
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world 


is not the case everywhere 
Plants and animals living in a seasonal 
climate need not only to be adapted to cope 
with the alternation between warmth 
cold, but also must be able to take advantag 
of the unfailing regularity of those seasons by 
evolving life cycles that take their timing 
from them 

While the climate, or long-term range of 
weather conditions, has played its part in 
selecting the animals and plants of the 
British Isles, their life-cycles and day-to-day 
fortunes are determined by the everchanging 
conditions of the moment, in other words the 
celebrated British weather. In this article we 
describe the ways in which the behaviour of 
animals and the growth of plants are geared 
to take advantage of the changing pattern of 
weather and, too, how they can be imperilled 
by the sudden devastating and unexpected 
tricks the weather can produce 

Temperature governs all The most visible 
effect of the change of seasons is the appear- 
ance of plants. The bursting buds of spring 
the profusion of blooms in summer, the fiery 
colours of autumn and the bare trees of 
winter each in turn transform the landscape 


id 
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Temperatur 


asonal chang 
ve stages of life-cycles. Plant 
when average temperatures drop f 


5.6 C (42°F). In the south 
this does not happen of 
usually continues to grow all 


winter, though more slowly. The ri 


atures of spring cause sap to rise 


pe pl 
Ws make leaves, birds to find mates and by 
nests, insects to lay eggs and larvae to hatct 
all timed so that the young of most crea 
can be fed on the bounty of spring 
summer. Blue tits have hungry chicks to fee 
just at the time when the greatest number of 
caterpillars are about; hedgehogs prox 
young when worms and grubs are mo: 
abundant. For virtually all of Britain’s wil 
life, spring is the time of breeding 


The success of a breeding season ¢; 
depend on whether the temperature remair 


Above: Wind is useful to 
birds in more ways than 
one: besides speeding their 
flight, it can support tt 
Here a gannet hovers some 
way off the rock, in a 
suitable mid-air position 
from which it can swoop. 
and catch fish with a 
minimum of delay as soon 85 
the prey is sighted 


m 


Left: Strong wind has a 
harmful effect on plants 

it dries out the leaves and 
prevents new ones from 

growing. This yew on the 
Anglesey coast is exposed 
to a constant westerly wind 
which has prevented new z 
growth on the upwind side 


on a steady upward trend in the early spring 
or fluctuates sharply ~a cold snap at this time 
of year can be a disaster; for example, it can 
sometimes kill whole populations of such 
birds as the goldcrest. This is not to say that 
birds are ill-equipped to withstand low 
temperatures-compared with most other 
creatures they have a high metabolic rate, 
which is the rate at which they convert food 
into body tissue, energy and warmth. For 
added protection, they improve insula- 
tion by fluffing out their feathers; and some 
tuck their bills and feet into their plumage, to 
prevent heat loss from these extremities. 

Hot and sunny weather, apart from bring- 
ing the welcome opportunity for birds to 
indulge in a little sunbathing, can threaten 
them with overheating. Their skins do not 
perspire as ours do, so they lose heat by 
exaggerated, rapid breathing, or else by lift- 
ing their wings to expose the underwing 
surfaces: these have few feathers, and so they 
get rid of heat by radiating it directly from the 
skin. 

Rain and high water Rain is a mixed bless- 
ing. Moisture is vital for plants and they often 
send down roots to great depths to obtain it; 
some species are particularly well equipped 
to conserve water, having thick and fleshy 
leaves, inrolled leaves or waxy surfaces. 
Heavy rain in spring, on the other hand, can 
destroy seedlings by washing them away 


Rain can also benefit a plant by transporting 
a seed ripe for germination to a suitable spot 
in which it can grow. When a raindrop strikes 


a mature puffball or earth ball, it sends a puff 
of air out through the opening in the top of 
the fungus, rather like the action of a pair of 
bellows; this blows the tiny spores into the 
air, to be dispersed by the wind. 

For animals too, rain is sometimes a help 
and sometimes a hindrance. It can wash away 
insect eggs from leaves, flood or drown pupae 
in the soil, chill or drown baby birds or 
mammals in the nest or home, yet provide 
welcome puddles where birds can bathe and 
all animals can drink. 

Ice and snow The temperature determines 
whether moisture in the air will fall as rain 
or turn to hail, snow or, when on the ground, 
to ice. The moisture which is welcome as rain 
may have disastrous results for some bird 
Species when it turns to ice. Birds must bathe, 
even in the depths of winter, to keep their 
plumage in good condition. So, when fresh 
water is frozen over and they cannot bathe, 
many die of cold because their feathers no 
longer operate to full effect. Birds which 
depend on water for their food also suffer 
in a hard winter. Large numbers of king- 
fishers and herons, for example, starve to 
death during severe winters when they cannot 
fish their usual freshwater reaches. 

_A blanket of snow makes foraging very 
difficult for most creatures, and many plants 
suffer too~branches of conifers often break 

under the sheer Weight of snow, and buds of 


i 


broadleaved trees may freeze and then fail 
to open in spring. On the credit side, however, 
snow provides a blanket of insulation under 
which mountain and other plants can safely 
grow buds. 

Snow makes most birds and mammals 
more easily noticeable and therefore more 
vulnerable to their predators; species that 
have adapted to overcome this disadvantage, 
evolving winter coloration that matches the 
white of the snow, are the mountain hare, the 
ptarmigan and the stoat 

The wild wind Besides being the bringer 
of changes in the weather, wind has a signifi- 
cant effect in its own right. In particu 
dries up plants. In areas exposed to constant 


Above: Garden ants (these 
are Lasius niger) emerge 
from the nest and take off 
for their mating flight 
between July and September 
when a particular 
combination of weather 
conditions occurs—a warm 
day with still and sultry air 


Below: House martins are 
able to evade winter 
altogether—by flying to 

the sunny south. Here they 
are gathering in preparation 
for their departure for 
Africa 


M19 


into t 
which 


facir 


polar regions undertake y 
for example, are achieved by md 
of favourable winds. W 
ht, which 


crease with hei, n why 
birds fly at t 


Unusually violent winds can blow pé 


rating 


hest_ whi 


es of 
migrating birds off course and so, afte 
stormy day, birdwatchers look out for exotic 
species that have made a forced landing on 
these islands 

Evasive action If conditions become in- 
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tolerable for an animal or plant, it 
perhaps leaving e 
spring to life in its pl 
conditions prevail. If conditions r 
become intolerable at the same tim 
year, various evasive strategies are ado; 
Birds, for example, have the enviable pov 
of flight, and many migrate: the swallow, for 
instance, departs in October for South Africa 
while the whitethroat leaves for Spaii 
West Africa 

Migration is less practical for land-bound 
animals—indeed, for the British land-bound 
fauna, the sea is an insuperable obstacle 
instead of leaving altogether, several mam- 
mals—hedgehogs, dormice and bats—hiber- 
nate. Other creatures go into a similar dor- 
mant state for the winter, without experienc 
ing such profound bodily changes as 
hibernating mammals: reptiles lie in their 
burrows, snails creep into shelter among rools 
of plants, and various moths such as the 
herald moth remain motionless in caves Of 
buildings, until the return of spring. 


seeds or spores 
lace when more suitab! 
-gu 


BRITAIN’S 
SMALLEST 
BIRDS 


Contrary to popular belief, 
Britain’s smallest bird is not 
the wren; it is just pipped at 
the post by the goldcrest and 
its less common relative, the 
firecrest. 
The goldcrest and firecrest are not just the 
smallest birds in Britain; they are also the 
smallest in the whole of Europe. At just 9cm 
(3}in) long, they are 5mm (4in) shorter than 


the wren, Both birds are also extremely light, 
Weighing no more than Sg. 


i 


By far the more common of the two species, 
the goldcrest can be seen in most parts of 
Britain, whereas the firecrest has only recently 
begun to breed here and is still confined to 
southern and eastern England 

The goldcrest The most noticeable feature 
of the goldcrest is the lemon-yellow stripe, 
bordered by a black line, on its crown—this 
is the crest after which it is named. During 
display, or in winter when a competitor for 
food comes too close, the bird’s feathers 
become and the stripe widens. In the 
male, the raised feathers reveal that the crest 
has a deep orange centre. 

The rest of the goldcrest’s plumage is much 
drabber since it was developed not for 
display but to provide camouflage in conifer 
woods. The upperparts of the body and tail 
are olive-green and the underparts buff. The 
wings are greenish-black with feather margins 
tinged yellow, and there are two distinct 
white wing-bars close to where the wing 
meets the body. The eye of a goldcrest is 
large and dark, and is surrounded by a broad 


Above: Coniferous forests 
and woodland are the most 
common habitats for the 
goldcrest, though it is 
becoming a familiar bird in 
gardens having conifer trees 
or hedges. Goldcrests also 
inhabit deciduous woods, 
but usually in small 
numbers. Only after a mild 
winter, when the goldcrest 
population tends to 
‘explode’, do they become 
common in deciduous 
woods, 


Goldcrest (Regulus 
regulus). Resident; length 
9cm (33in), which makes it, 
jointly with the firecrest, 
Britain's smallest bird, 
Between 5 and 13 extremely 
small white eggs flecked 
with brown are laid between 
March and August. 
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Goldcrest 


pale ring of feathers that give the bird a look 
of permanent surprise 

Nationwide distribution The goldcrest is 
widely distributed in the British Isles, being 
absent only from the fens of East Anglia and 
the Scottish Highlands, though it is rare in 
the Hebrides, Orkneys and Shetlands. 

Its favourite habitat is coniferous forests 
and woodlands. As more and more conifer 
plantations become established, so the gold- 
cresthasspread out and increased in numbers, 
and it is now also beginning to colonize 
arden conifers. 

Despite being so common in coniferous 
habitats, the goldcrest can be extremely 
difficult to observe since it spends much of its 
time high up in trees. A good way of detecting 
a goldcrest is to listen for its song: a pulsating 
series of “zee-zee-zee" squeaks, breaking into a 
“deedly-deedly-deee 


and ending with a 
flourish. The song is extremely high-pitched 
one of the signs of increasing age in a bird- 
watcher comes when he or she visits a conifer 
wood in spring and does nor hear a goldcrest 
(the frequency range detected by the human 
ear decreases as people age). 

Coniferous woodland is the most im- 
portant habitat for the goldcrest, but it can 
also be found in deciduous woods, though 
usually in far fewer numbers. However, after 
@ succession of mild winters, the goldcrest 
population can multiply dramatically, the 
birds inhabiting even lowland oakwoods in 
large numbe! 

Just as mild winters lead to a population 
explosion, so a severe winter can lead equally 
dramatically to a population crash; the heat 
loss from such a tiny body during a long 
winter's night can be too great for the bird 
to survive. During the exceptionally severe 
winter of 1962-3 about 60", of our goldcrests 


1122 


Goldcrest 
distribution 


right: Male and 


ult goldcrests 


Above: and 
ad 


nost notic 


female 
differ 


the colour of their crests, 


eably in 


the male's (see right) being 
more orange than the 
female's. The juvenile 
goldcrest lacks any crest. 
Goldcrests are found in most 


parts of Britain 


Below: A goldcrest feeds 
its young, a task shared by 
both parents. The chicks 
fledge after about three 
weeks which, in most 
seasons, leaves plenty of 
time for a second brood 


nerea f he 


The breeding season N 
March. Th 


ge 
twigs. Most are bi ‘ 
the end of a branct 


© honeysuckle c 


trunk; of 


be chose 


© to a tree 
prickly bush such as gor 
Be 


may 


sexes help in the construction 

A typical clutch of ¢, 
and ten, though it can 
thirteen ; the S are incubated by the female 
alone. The young brood is fed by both 
parents on the typical goldcrest diet of insects. 
mites, spiders and their egg The 
young fled In most 
seasons the parents can easily manage to rear 
two broods—such a high reproductive cap- 
acity helps the population to recover from 
severe winters 


is between sever 


range from 


five to 


gs and larvae 
after about 20-23 days. 


Once they have fledged, the young gold 
crests usually join up with other woodland 


such as tits, wrens and warblers, to 
large foraging parties. As autumn 
progresses, our resident goldcrest population 
is joined by often considerable numbers of 
Continental migrants. Since the Continental 
winter is so much more severe than ours, this 
migration obviously hassurvival value; never- 
theless, it is remarkable that so small a bird 
routinely makes such a hazardous journey 
often crossing the North Sea at the height of 
the autumn gales. 

The firecrest In appearance, the firecrest 
is similar to its commoner relative, but its 
plumage is much brighter. Its upperparts are 
greenish-gold with a mantle of delicate bronze 
over the shoulders. The underparts are paler 
and more silvery than those of the goldcrest 
The most striking difference, however, is on 
the head. The eye has a black stripe runnin, 
through it; below this is a short white stripe, 
and above a bolder, long, white stripe which 
offsets the black-bordered crest 
of firecrest have an orange-yellow crest, 
though on the male it is much deeper and 
richer in colour 

Once rare migrant Not so many years ago, 
the firecrest was a rare passing migrant and 
much sought after by birdwatchers. Each 
spring, a few arrived at isolated spots along 
the south and east coasts of England as far 
north as Norfolk. A few birds were also 
sighted each autumn on their way south- 
wards. This migration still takes place, but 
small numbers of firecrest are now beginning 
to settle in Britain, instead of just passing 
through. The first sighting was in 1962, when 
some recently fledged chicks were seen in the 
New Forest. A small but regularly breeding 
population has become established at several 
sites in that area, and other counties in 
southern and eastern England have also been 


birds, 
form 


Both sexes 


Above: Until abou 
ago, the firecrest v 
only as a passing 


but it 
the sai 
goldcrest 


however 


5 now set 


bird of deciduous 


Firecrest 


Firecrest 
distribution 


habitat as the 
On the Continent, 


it tends to be a 


20dland. 


Similarities to 


1 way of li d fo 

On the Continent, howe i 

t rd of open, usually deciduc { 
I eas the goldcrest usual thabi 
conifers. So, in Britain, t H 
both its own tat i 
well et, when the ecrest 


colonize Britain it chose to settle main! 


the stronghold of 


dense conifers e gC 
crest. Not surprisingly, th bee 
reports of territorial fights bi i two 
As with the goldcrest, the best way to 
locate breeding firecrests is by their song. Thi 
is very similar to that of the goldcrest but 
with practice, the two can be told apart. The 


ecrest’s song consists of a harsh and repeti 


ve ‘zit-zit, zit-zit that accelerat 


towards the end but lacks a terminal flourish 


The best time to hear it is in late May and 
June; firecrests rarely sing later in the 


than that 


cason 


Firecrest (Regulus 
ignicapillus). Resident 
length 9cm (33in) 
Distinguished from the 
goldcrest particularly by it 
black eye-stripe. The egg! 
are similar but laid in 
May-July. 


B 


low left; Breeding 
firecrests are confined to 
southern and eastern 
England 


PINKS RARE 
AND COMMON 


Some membe! 
maiden pin 
places on our gra 


members of the family 


of the pinks family, such as the lovely 
, are, sadly, limited to just a few 


downs. But the white-flowered 
are thriving, in gardens and 


on wasteland as well as in areas of downland. 


Above: The longer grass on 
the downs today provides 
an ideal habitat for such 
attractive plants as the late 
spring flowering maiden 
pink (Dianthus deltoides), 
seen growing here with 
lady's bedstraw. 
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Britain’s open rolling downlands are often 
considered to be among our finest and most 
cteristic scenery, and associated with 
some of our most attractive flora 

Yet they would not have been seen by the 
earliest human inhabitants of these Isles 
because they form a habitat which has only 
been created gradually through the direct 


and indirect activities of mankind 

The creation of downland The low chalk © 
limestone hills that are today’s downs were 
once covered by forests, mainly of ash or 
beech. As men of the early farming com 
munities gradually felled the trees, both for 
Umber and to create open spaces to their 
livestock, so our downlands began to take 
shape. In the newly-created habitat, light- 
loving herbaceous plants were able to thrive 
as long as they could endure continuous 
grazing (which also helped to reduce com- 
petition from other plants) and were suited to 
dry, well-drained soils. 

Grazing sheep on the downs has become 
less and less profitable in recent years, with 
the result that many downs no longer consist 

S . Shrubby plants and trees 
are beginning to spring up, where once they 
would have been eaten as seedlings by the 
sheep. 

Now, although the survival of many plants 
on the downs depends upon the land contnu= 
ing to be managed in the traditional ways 


springtime on the downs still produce 1 
wide variety of colourful plant 
are members of the pinks family (the Caryo 
phyllaceae), These are by no means confined 


garden 


Among them 


to the downs and may be familiar a 
but our chalk and 
4 suitable habi 


plants or wasteland weed: 
limestone gra 
tat where they can flourish 

Identifying pinks Members of the pinks 
family most of which are herbaceous peren 
nials~ possess 4 number of distinctive identi 
fying features, The flowers are borne cither 
singly or in clusters, and cach flower usually 
contains both male and female parts, The 
flowers have four or five green outer sepals 
which are often hairy and may be joined into 
a tube along part of their length, They have 
either four or five separate pe 
on the species, all of them of equal size, and 
white, pink or red in colour, The petals are 
often narrower at the base and spreading at 
the top. The upper part may be notched or 
divided into a number of lobes. 

Many small seeds are produced, contained 
in capsules which dry out as they ripen, the 
‘teeth’ at the top of the capsules finally split- 
The smooth- 


land provide 


ils, depending 


ling open to release the seeds 
edged leaves are always arranged in opposite 
pairs and the stems are often slightly swollen 
at the point where the pairs of leaf stalks 
arise 

White-flowered pinks rs and 
chickweeds, small, white-flowered members 
of the pink family, are sometimes confused 
with one another, because of their similar 
appearance and variety of alternative com- 
mon names. In fact, it is not difficult to 
distinguish the different species if they are 
carefully compared 

Field mouse-ear is a small perennial plant 
that grows to a height of about 30cm (12in) 
The leaves are covered with soft, downy hairs 


Mouse: 


Above: Chickweed's 
botanical name (Stellaria 
media) means ‘star’ and 
comes from the star-like 
appearance of the four or 
five deeply lobed petals 


Right: Deptford pink 
(Dianthus armeria) is a 
rare plant, found mainly in 
the south of England. Its 
deep pink flowers appear 
from July to August 


Below: In bright, sunny 
weather, the petals of 

field mouse-ear (Cerastium 
arvense) spread out 

and attract bees and flies 
which feed on nectar 
produced in the flowers 
When it is dull and ov 
the flowers close up 


which have been likened to those on the ear of 
a mouse, giving the plant its name. The 
flowers are white and grouped together in 
loosely branching clusters of three to seven 
flowers, each with deeply divided petals about 
twice as long as the sepals. 

The species blooms more or less contin- 
uously between April and October and the 
first flowers in the cluster have often formed 
fruits before the last ones open. The seed 
capsules are long, narrow and slightly curved 
and just longer than the sepals. Their shape 
gave rise to the botanical name for the species 

Cerastium-which comes from the Greek 
word for ‘horn’, because of the capsules” 
fancied resemblance to a cow’s horn. 

Chickweed has broader, more oval leaves 
than the mouse: and is a very widespread 
weed, occurring in many places among short 
vegetation or on well-trodden ground, often 
in gardens, It is easily recognised by the line 
of hairs which runs down one side of the stem. 
These hairs are thought to be able to absorb 
drops of rainwater or dew which helps the 
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plant to survive in dry well-drained soil 


In the right conditions, chickweed can 
flower all the year round, The flowers are an 
aid to the deeply 


notched petals being smaller than the sepals 


identification white 
The seed capsules split open along the five 
tecth’ at the top when ripe, The seeds and 
green parts of the plants are often eaten by 
farmyard hens and chicks, hence the common 
name of the plant 
Stitchworts are close 
The greater and lesser stitchworts are 
found the 


relatives of chick- 
weed 
sometimes ‘on downs, although 
greater slitchwort tends to grow in shadier 
places, often along hedgerows or among tall 
grasses. The stems are four-sided and the 
distinctive leaves taper from broad bases to 
»w points. The species has five 
deeply notched white petals w nich are each 
divided into two lobes. The petals are quite 


large, being twice as long as the sepals, and 


long nari 


the flowers are about |.5cm (Jin) across 
Rare and colourful pinks The pinks them- 
selves are the most colourful members of the: 


fumily and some species are familiar garden 


Above: Pearlwort (Sagina 
procumbens) is a small 
inconspicuous member of 
the pink family. A common 
weed, it is found not only on 
downs but also on other 
Open or well-trampled 

places such as footpaths (it 
even grows on concrete) 
The plant begins to flower in 
May, often when it is little 
More than a seedling, and 
gfows to only a few 
centimetres high. Although 
the flowers are green, tinged 
with red, close examination 
shows that there are no 
petals and it is the sepals 
that give the flower its 
colour, The plant was 
thought to have been 
blessed by Christ and was 
used to protect houses, 


people and livestock from 
evil 
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plar 


the 
s caryophyllus), of which 
many different varieties now exist. In the wild 
the plants have suffered for their attractive 
appearance by bei 


planted to gardens. 


ts. The best known is probably 
carnation (Dianth: 


uprooted and trans- 
1ld probably have 


This we 
led to the extinction in the wild of the rare 
Cheddar pink, but for its habit of growing on 


the most inaccessible of limestone cliffs, 


rather than on the open downs themselves 
The Deptford pin 


received its name by 
mistake. In the famous 16th century herbal of 
John Gerard a pink was described as growing 
in abundance Deptford. From the 
description given, this must actually have 
been the maiden pink, but as the illustration 
showed the species now known as the 
Deptford pink instead, this became the plant 
associated with Deptford. The Deptford pink 
has dense clusters of deep red flowers, while 
those of the maiden pink are paler pink with 
lighter spots and appear in open clusters. 


near 


Above: The Cheddar pink 
(Dianthus gratianopolitanus) 
although found quite often 
in gardens, is very rare 
the wild, growing high on 
the cliffs in Cheddar Gorge 
where it blooms from April 
to June. Since the first road 
was built through the Gorge 
in the 19th century, this 
plant has been admired and 
collected by tourists, and it 
is this which has caused it to 
become so scarce. 


in 


Below: The greater 
stitchwort (Ste/laria 
holostea) takes its common 
name from its past uses in 
medicine, when it was said 
to cure stitches or pains in 
the side 


Ses 


THE SEA 
GOOSEBERR 


The sea gooseberry lives in the 
colder waters of the Atlantic 
and Pacific and can occur in 
large numbers around British 
coasts. It is aptly named for, 

when fully-grown, it is a ball of 
jelly the size of a gooseberry. 


gooseberry, a member of the marine 
zooplankton, belongs to a small group of 
about 50 marine ani species called the 
comb jellies, or Ctenophores. The Greek 
name means “comb bearers’ and is apt since, 
running down the globular jelly-like body, 
are eight rows of what appear to be combs. 
Each ‘comb’ is in fact a series of long cilia 
fused together which beat in rhythm. These 
thythmic waves pass up the eight rows of 
combs, moving the sea gooseberry forward 
with its mouth leading. The beats can be 
reversed or changed to allow the animal to 
change direction. 

The mouth is situated at the top and leads. 
to a digestive cavity. The sex organs are also 
located within the body cavity, and the animal 
has two long trailing tentacles which arise 


Above: The sea gooseberry 
(Pleurobrachia pileus) can 
be spherical or ovoid in 
shape. Its distinctive long 
tentacles are used like 
fishing lines to catch and 
guide prey towards its 
mouth at the top. The body 
is transparent and 
luminescent, and when 
present in large numbers, sea 
gooseberries can light up 
the sea at night in an 
impressive display. 


one from cach side of the body 
Balancing act The sea gooseberry is able to 
ywentate if in 


ause it pos- 
d at the end 


balancing organ 


1 balancing organ, situa 


pposite the mouth. This 


consists of a solid calcareous ball, known as 


4 statolith, lox on four tufts of cilia 

change in position of the body causes the 
statolith to press more firmly ainst One or 
more of the tufts of cilia, which in turn in 
creases the rate at which these cilia beat. This 
increased rate is transmitted to the cilia on 
the adjacent comb rows which, in turn, take 


up the new beating rate, thus altering the 
position of the sea gooseberry in the water 

Fishing for prey You can usually find a sea 
gooseberry in the water with its mouth upper 
most and its two long, branched tentacles 
hanging down beneath. These tentacles, 
which are covered with sticky cells, may be up 
to ten times the length of the body and can be 
completely retracted into deep pouches lying 
on either side of the body. The branches of the 
tentacles can expand to form a net with which 
the sea gooseberry catches its prey, for these 
balls of jelly are actually voracious carnivores. 
They feed on other members of the zoo- 
plankton, such as small crustaceans or fish 
eggs and larvae. The prey is caught on the 
adhesive cells of the tentacles, hauled in as 
if on the end of a fishing line and ‘wiped’ into 
the mouth. As it is an active predator and can 
occur in large numbers, feeding on the larvae 
of commercially important fishes such as 
herring, or competing for their food, it can 
substantially reduce the numbers of both 
larval and adult fishes. However, it is not 
without its own enemies. Another comb jelly, 
the marrow shaped Beroe, engulfs sea goose- 
berries in its wide mouth 

Reproduction Sea gooseberries are her- 
maphrodite, containing both male and female 
organs. In British waters, reproduction takes 
place in late summer or autumn, when eggs 
and sperm are released via the sea goose- 
berry’s mouth into the sea where fertilisation 
occurs 


How a sea gooseberry catches its prey 


mouth 


rows of cilia 


prey 
transferred 
tomouth 


body rotates, 
bringing mouth 
nearer to prey 


retracted 


copepod (prey) 
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AGNIFICENT 
MOTHS 


Not all our moths are small or 
dull in colouring. Three species 
the puss, lobster and emperor 
moths~are extremely striking, 
either as caterpillars (in the 
case of the first two), or as 
adults (the emperor). 


OF the three moths described here, the puss 
moth and the lobster moth are members of 
the family Notodontidae (known as the 
‘prominents’), The emperor moth is a com- 
paratively small representative of the family 
Saturnidae (silk-moths), and is the only one 
of its family to be present in the British Isles 
Some of its tropical relatives are among the 
world’s largest moths. 5 

The puss and lobster moths are notable for 
their extraordinary erpillars, while the 
emperor is, perhaps, one of the most mag- 
nificently marked of all our moths. 

Flying ‘felines’ The puss moth is a fairly 
Goes lish insect with a WitespaD of 7cm 
Hine) ind a fine pattern of darker spots and 
Bete OSES It Is rather furry, its 
orc ppp EN being the Teason 

€. Three smatller relatives of the 
puss moth living in Britain, the aptly named 
poplar, alder and sallow kittens, all have 
similar life histories, 
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mp bet 


and the two tails persist througt 


life. These tails are in fact the transfo' 


hindmost false legs (known a « 


the catery 


llar therefore has only four p 
of functional prolegs instead of the usual f 


If the puss moth caterpillar is touched 


otherwise irritated it raises its 


extrudes from their tips a pair of pink 


which curl and lash about. It seems probab! 


that these act in some way to deter the par 


sitic flies and ichneumon wasps which 


zs On or in almost all kinds of caterpill 


The defence is not, however, invariably suc 


cessful, since puss moth caterpillar 


Above 
vinula 


Puss moths (Cerura 
mating. These pale 
furry moths are common al 
over Britain wherever they 
can find their food plants 
willows and poplars 


Right: Puss moth caterpillar 
taking up a defensive 
posture with lashing red 
tails and drawn in head 
Normally this caterpillar is 
well hidden among the 
leaves of its foodplant 


Below: Seen face-on the 
puss moth’s =mblance to 
a cat is even more 
noticeable 


often parasitised, being condemned to an 
early death when the little grubs feeding in- 
side them come to maturity 

The puss moth caterpillar does, however, 
have yet another means of defence: it can 
eject a jet of formic acid from a gland just 
under its head. If the caterpillar is lucky 
enough to aim this jet at an attacking bird it 
can act as a most effective deterrent, putting 
all thoughts of a meal out of the bird’s head 
Cases are known of people inspecting a puss 
moth caterpillar too closely and getting a 
eye-full of the acid. It is said to be painful 
but, fortunately. not dangerous. 

When viewed from the front, the part of the 
caterpillar’s body between the head and the 
hump is bright red with two black spots look- 
ing like eyes; an irritated caterpillar rears up 
and draws in the front of its body, making the 
ilse *face’ very conspicuous and possibly 
alarming to an attacker, The caterpillar, in 
all, is extremely well-equipped to face the 
world: it is well camouflaged, possesses two 
offensive ‘weapons’, and an_ intimidating 
defence strategy as well. 

When fully grown and ready to pupate, the 
puss moth caterpillar turns purplish-brown 
and moyes to a large branch or to the trunk 
of the tree on which it has been feeding. Here 
It uses its strong jaws to bite out an oval 
cavity in the bark, at the same time spinning a 
Web of silk over itself. Fragments of bark are 
Stuck on to the silk until they form a con- 
tinuous layer which hardens to a brown crust, 
Closely resembling the tree bark and much 
too hard for the beaks of small birds to 
penetrate, 

The pupa passes the winter secure in this 
eee MB, BoWever, the adult moth is 
from its self-imy Ce palo, to escape 
this, it ae epee cnment, To. do 

. Strong solution of caustic 


potash which softens the slightly thinner front 
of the cocoon, at the same time cutting an 
exit hole with the help of a sharp projection 
actually part of the pupa-on its head. 
Once free, the adult puss moth flies away to 
mate and begin the life cycle once agai. 

Curious ‘crustacean’ The lobster moth is an 
unremarkable brown insect, well camouflaged 
when at rest by its resemblance to a bunch of 
dead leaves. It is not very common but can be 
found in southern England in beech and oak 
woods. The timing of its life history is much 
the same as that of the puss moth. The cater- 
pillar feeds on the leaves of beech, poplar and 
aspen, and also on birch, and has quite the 
most extraordinary appearance of any 
British caterpillar. 

It is a uniform brown colour and its 
posterior end, swollen and arched forward 
over the back, bears two small projections 
that represent the hindmost pair of prolegs. 
j The second and third pairs of jointed “true” 
a! legs’, situated just behind the head, are 
_ 


Above: Puss moth emerging 
from its pupal cocoon. To 
soften the hard cocoon it 
secretes a strong solution 

of caustic potash as it cuts 
its way out with the help of a 
sharp projection on its head 


An 


greatly enlarged and elongated. The newly 


Right: There is nothing else 
in nature quite like the 
caterpillar of the lobster 
moth. When full grown it 
bears a slight resemblance 
to a crustacean, hence its 
name. It feeds chiefly on 
beech leaves. 


Below: The adult lobster 
moth (Stauropus fagi) is 
well camouflaged when at 
rest by its unremarkable 
brownish-grey colouring. 


hatched caterpillars look remarkably like 
ants and may, in fact, derive protection from 
this resemblance (not many predators relish 
eating ants). The fully grown caterpillar looks 
a little like a spider or crustacean, hence its 
name. It shares with the puss moth caterpillar 
the ability to eject defensive formic acid from 
under its head, and it pupates in a flimsy co- 
coon spun among dead leaves on the ground. 

The beautiful-eyed emperor The emperor 
moth, like its much larger tropical relatives 
the silk-moths and atlas moths, has character- 
istic eye-like markings on its forewings and 
hind wings. The sudden appearance of these 
beautiful black, yellow and red ‘eyes’ may 
act as a deterrent to attacking birds by their 
resemblance to a mammalian “face” 

Like most of our larger moths, the emperor 
has one generation a year. It flies in April and 
May, mostly over moorland, and is well 
distributed throughout the British Isles. The 
male and female are different in colour, the 
male being predominantly reddish-brown 
and the female grey. The female is larger and 
bulkier, with a wingspan of 7cm (23in), The 
two sexes have quite different habits. The 
female flies by night, laying her olive-brown 
€ggs on the stems of heather, and rests by 
day, but the male is active by day, flying 
wildly about over the moors in search of a 
female. He finds a mate by his extraordinary 
se ity to a specific scent (pheromone) 
which the female releases into the air. Flying 
upwind, a male can locate a female from a 
distance of several hundred yards. 

The caterpillar, which feeds up from May 
to August, is green with a pattern of dark 
rings and pale spots which conceal it among 
heather, one of its main food plants. The 
caterpillar spins a cocoon in August or 


September and spends the wi safel 
enclosed within ae alesse ek Satay 
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In September, when the emperor moth 
caterpillar is full grown, it spins a 
cocoon (above) which is perhaps the 
most remarkable feature of the moth’s 
life history. The cocoon is pear-shaped, 
fairly hard and rigid and quite weather- 
proof, At the narrow end of it there is an 
exit passage for the moth. Inside this 
passage there is a ring of spines 
converging outwards. On hatching the 
moth can easily push its way through 
the spines, but they form a barrier to 
any intruder. The construction of the 
cocoon has been compared to a lobster 
pot turned inside out. 


Skin shedding 
Caterpillar skin is made of 
an inolastic substance 

Chitin and is shed 
periodically during the 
Caterpillars growth. Skin 
hedding, or ecdysis, stans 
with the production of 
hormone that induces the 
caterpillar to stop feeding and 
10 spin a mat of silk in 

which it anchors itself Next 
the inner cuticle of the skin is 
dissolved and a kin is 
formed underneath, separated 
from the old cuticle by a 
layer of liquid. At the same 
time a new and larger 

head capsule forms just 
behind the old one. After one 
or two days the old skin 
splits behind the head and 
the caterpillar crawls out, 

The old head capsule drops 
off and the new skin, at first 
soft and finely wrinkled 
grows to a size larger than 
the old one 


Above: Emperor moth 
caterpillars hatching from 
their eggs. When full grown 
these caterpillars are bright 
green with dark rings and 
pale spots—excellent 
camouflage among the 
heather which is their usual 
food plant. 


Top: Male and female 
emperor moths (Saturnia 
pavonia) differ in colour 
and size. The smaller, 
tawny-winged individual is 
the male, the larger, grey- 
winged one the female. The 
sexes also differ in habit 
males fly fast over moors 
and open country during the 
day, while females fly only 
at night. 


WICKERWORK 


WILLOWS 


Three species of shrubby willows, Known 
colloquially as osiers, withies and dicks, are 
cultivated in Britain for their stems. These are 
strong yet supple—the ideal material for making 
wickerwork baskets. 


Most people recognise the graceful weeping 
willow trailing over a stream but few are 
aware of the range and diversity of this large 
and distinctive genus, Willows range in size 
from creeping alpine plants that cling to 
rocky mountain ledges, to large trees found 
on fertile lowlands. In between these extremes 
1s & group of shrubby willows, sometimes 
as small trees, that have long been im- 

‘tant Lo us as the raw material for baskets. 
The history of basket-making goes back a 
very long time indeed. The earliest example 
discovered in this country is fragments of 
wickerwork excavated in Somer: \d dating 
back to 1008¢. During the Middle Ages there 
wis # basket-maker in every English village 


and the craft considered 
enough for a Guild to be formed in 1750 
Surprisingly, however, it was not until 1800 
that basket willows were grown as a crop 


Before that, people relied on harvesting wild 


was important 


willows. 

Willow-growing flourished in 19th 
century but has since declined, due mainly to 
the increasing other materials for 
making baskets and foreign competition from 
imported basket and willows. 

Basket willows Willow is the ideal material 
for making into baskets. When the stems or 
trunks are cut down (a process known as 
coppicing) the plant sends out vigorous new 
shoots that soon replace the lost wood and, 


the 


use of 


Above: Withies being 
harvested at West S 
Moor on the Somerse' 

The called 


Levels. stems, 


rods, are tied into bundles 


and stacked before being 
brought indoors. ‘Withies 
is a local Somerset word 
for the French willow, or 
almond-leaved willow. 


Wat 


Osier (Salix viminalis) 


The three species of 

basket willows are 

fairly easy to tell 

apart by examining the 

leaves, given a little 

practice. All are 

shrubby willows, though 
the osier can develop 

into a tree 


leave 


Almond-leaved willow 
(Salix triandra) 


Narrow toothed 
leaves 


Bitter willow (Salix Purpurea) 


small oval 
leaves 


in addition, the cut wood is supple yet strong 
important qualities in basket-making. 

Several different species of willow are used 
to make baskets. For example our most 
abundant sallows—the common sallow, the 
eared sallow and the goat willow—have long 
been used to make simple baskets. But the 
most important willows for basket-making 
are the following three species: Salix vimi- 
nalis (commonly known as osiers), Salix 
triandra (withies) and Salix purpurea (dicks). 
Together they are known as basket willows. 

Willows are often extremely difficult to 
identify, partly because they hybridise with 
each other so readily, and these three species 
are no exception. Yet, with a bit of practice, 
they become fairly easy to recognise 

Fast-growing osiers Of the three species, 
the osier is the easiest to identify. It can be 
distinguished from the other two by its leaves. 
These are long and narrow (at least 12cm. 
4in in length) with inrolled margins and a 
silky sheen to the lower leaf surface. The cat- 
kins flower in March and April, and sit 
stalkless and erect on the stems. 

The osier grows faster than either of the 
other two species, producing thick, robust 
shoots that grow 2.5m (8ft) in their first year. 
Despite being long and thick, osier shoots are 
the softest of the three species to work 
because they contain a high proportion of 
pith. Various varieties and hybrids of osier, 
such as “Mealy Top’, are used for making 
rough agricultural and fishing baskets, 
usually with their bark still intact on the stem, 

Top-quality withies The French or almond- 
leaved willow, known as withies in Somerset 
where it is mainly cultivated, is commercially 
the most important basket willow and yields 
the highest-quality rods (as cut willow shoots 
are called). The leaves are narrow, pointed, 


smooth and glossy, having neither hairs nora 
waxy bloom. The margins are regularly 
toothed. At the base of the leaf-stalks are 
small leafy appendages called stipules. The 
catkins flower in May, which is late for a 
willow, and are borne on short leafy shoots. 
A useful way to identify this willow is to 
chew a small piece of the young bark. S 
triandra has a characteristic taste that re- 
sembles the smell of roses; it is quite unlike 
the bitter taste of most willows. 

The rods contain much less pith than those 
of the osier, and are hard and pliable. They 
grow to about 2m (6ft) in a season. Of the 
many varieties that are grown, “Black Maul” 
is regarded as having the finest-quality rods 
and comprises about 80%, of the crop in 
Somerset. Other varieties, such as “Wissender’ 
and ‘Champion Trustworthy’. are inferior bul 


Top: A bed of osiers near 
Welney, Norfolk, after 
harvesting, In the Midlands 
and East Anglia, the osier 
is the most commonly 
cultivated basket willow 
Since it tolerates best the 
dry climate and light soils 
found there. 


Left: Basket willows are 
harvested in winter before 
the sap begins to flow, 


Above: Lower-quality rods 
are sold with their bark 

still on; top-quality ones 
are first processed and then 
peeled by machine. 


Right; Finally, the rods are 
woven into baskets, 


have other characteristics in their favour 
such as heavier cropping or earlier growth 
The bark of S. triandra is usually removed 
after harvesting to give the white or buff rods 
used in commercially made baskets 

Bitter willows S. purpurea, also known 
as the purple or bitter willow (or dicks), used 
to be grown extensively around the Ribble 
Estuary in Lancashire. The leaves are small 
about Scm (2in) long, with smooth margins 
The upper surface is bluish-green and glossy 
the lower surface is bluish and waxy. The 
catkins are stalkless and have bluish-black 
scales. 

The inner bark of the stems is yellow and 
has an extremely bitter taste~ hence its name 
The rods are tough, hard and very slender 
Some varieties of S. purpurea, such as “Dicky 
Meadows’, rarely grow more than Im (3ft) 
in a year, but the rods are of good quality and 
are ideal for making small, superior-quality 
basketware, such as luncheon baskets 

Cultivating basket willows Almost all the 
»wn commercially in Britain are 
varieties of these three species and, of these. 


willows ¢ 


S. rriandra is by far the most important. It 
srows best in the moist climate of south-west 
England, in Somerset. In the 
Midlands and East Anglia S. viminalisis more 
common since it is better suited to the light 
i there 

ywn commercially in 


particular 


vils and drier climate fe 


Basket willows are 


lowland river valleys with rich alluvial soils 
that have been built up through successive 
floods. Willow 
they can stand flooding for months in the 


are ideal for such areas since 
winter, and also- unlike other commercial 
crops-they can stand about a week's flood 
ing in the summer 

To plant basket willows about 
2Sem (10in) long are taken from one-year- 
old rods and pushed into prepared ground. 
usually in March and April. This used to be 
done by hand, but the shoots are now planted 
mechanically. To meet the requirements of 
mechanisation, the planting distances have 
had to be increased since the days of hand- 
planting. The rows are now 70cm (28in) 
apart, with the shoots in each row being 
planted 35cm (14in) apart. This allows some 
40,000 plants to be grown in each hectare 
(16,000 per acre), The yield from mature 


plants varies with the type of willow, but is 
12-2 


cuttings 


between 0 tonnes per heetare (5-8 tons 
per acre) 

Willows are harvested each year in winter 
by cutting them back to ground level, Again 
this is now done by machines, Only from the 
third year onwards does a willow bed give an 
economical yield of rods, though plants are 
still cut back for the first two years to simu: 
late new growth. A willow bed reaches full 
production by its fifth year 

The rods are tied in bundles and stacked in 
fields at first. Later they are taken back to 
the farm, where they are graded for length 
At this stage they are termed “brown’, since 
they still retain their bark. If the rods are of 
poor-quality they may be marketed at this 
grade, but most growers prefer to peel off 
the bark and process the rods into one of two 
grades: ‘whites’ and *bufls’ 

Processing the rods To produce white rods, 
cut willows are stood in about 15cm (6in) of 
water during early spring. The bark is re- 
moved just at the point that the buds are 
beginning to burst through. To produce bull 
rods, the cut willows are boiled for several 
hours to soften the bark. During the boiling, 
the bark releases tannins and other products 
that stain the wood and give buff rods their 
characteristic warm reddish-brown colour. 

After processing, the bark is peeled off. 
At one time this was carried out by hand, the 
bark being scraped off with a device called a 
brake, but it is now done by machine. The 
freshly pecled rods are then spread along any 
convenient hedge, fence or wall to dry in the 
sun~a familiar sight in the Somerset willow 
growing area, When they are dry, the rods are 
stored ready to be dispatched to basket- 
makers all over the British Isles. 
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A HOME 
FOR ALL 
SEASONS 


The homes of mammals are as 
diverse as the animals 
themselves—each has a nest, 
burrow, hole or scrape which 
meets its own particular 
seasonal needs. 


Mammal evolution has resulted in a great 
diversity of size and shape, from the tiny 
pigmy shrew, the smallest British mammal, to 
the blue whale, the largest that has ever lived 
Although most mammals live on the ground, 
one species or another has managed to in- 
vade almost every other available ecological 
niche: the squirrels spend most of their life 
in the treetops, the bats have taken to the air. 
the whales and seals live in the sea and the 
mole has adopted an almost totally under- 


ground existence 

This great variety of habitat is reflected in 
the homes that mammals construct. Some 
dig deep underground burrows, while others 
merely make use of existing holes. Yet others 
construct nests above the ground in trees or 
bushes. A few hardy mammals merely in- 
habit temporary homes—a hollow in the 
ground, perhaps, or a hole in a rock 

Why build a home? There are many reasons 
why mammals construct homes. They may be 
designed to give protection from the weather, 
or provide protection from predators. Some 
mammal homes fulfill both these functions. 

Like birds, mammals are warm blooded 
animals; they maintain their bodies at a 
con: 
their surroundings. Regulating their body 
temperature is very energy consuming, re- 
quiring the intake of great quantities of food. 
In winter, when food is often scarce, some 
British mammals are unable to cope with the 


ant temperature which is independent of 


cold conditions, or the lack of food, and so 
withdraw into a state of inactivity and torpor 
known as hibernation. In bats, dormice and 
hedgehogs, the body temperature falls until 
it is only a little above the temperature of the 
surroundings. Many small mammals, such as 
dormice and hedgehogs, build special winter 
nests into which they retire to hibernate. In 
their torpid state they are very vulnerable to 
predators, and the nests provide hiding places 
and some protection as well as acting as 
insulation and thus minimising heat loss. 

Other mammals retire to shelter during 
cold weather and become drowsy. 

Whether or not mammals build nests is 
related to whether the young are helpless at 
birth or are able to run about almost im- 
mediately. Even so, some deer, which have 
the most precocious young, usually give birth 
in a dense thicket which affords protection 


Left: Hedgehogs build 
several different kinds of 
nests. In winter they retire to 
their hibernation nest. During 
the rest of the year they 

use nests for daytime resting 
—an individual hedgehog 
may have several such sites 
within its home range. 
However, if the weather is 
warm they may lie up during 
the day in undergrowth. The 
breeding nest, which is 
larger than the other nests, 

is built by the female just 
before she is due to give 
birth. 


Above: The otter has no 
permanent home except for 
the holt in which the cubs 


are born and reared 
“ =— 


for a few days, The offspring of carnivores 
such as the fox, on the other hand, which are 
helpless at birth, are born in a well protected 
lair, Mammals such as squirrels and hedge 
hogs, which also give birth to helpless young 
rear them in specially constructed nests 

A life underground Of all the British 

mammals the mole is the most highly adapted 
to a life underground: it has shovel-like 
front feet, a cylindrical body, a questing, 
sensitive nose, a soft coat in which the hairs 
can lie backwards or forwards, rudimentary 
eyes hidden under fur, and no outer cars. The 
mole digs with a breast stroke action using the 
strong claws of its large outward-turned 
front feet 

Within each mole’s territory there is a 
labyrinth of hunting tunnels, punctuated at 
intervals by vertical shafts leading to mole- 
hills. The molehills serve several purposes 
they allow the mole to dispose of the soil it ex- 
nd give access to the surface, when- 
ever and they ventilate the sub- 
terrancan passages. At intervals the hunting 
passages widen into chambers about 20cm 
(8in) in diameter, Some of these are lined 
with grass and dry leaves and are used for 
sleeping in and resting. Other chambers are 
used as food stores—here paralysed but live 
earthworms surplus to immediate require- 
ments are stored, In spring the female builds a 
large breeding chamber deep inside the 
tunnel system and lines it with soft material 


Underground retreats Although no other 
British mammal spends as much of its life 
under the ground as many excavate 
burrows in 


a mole 
which 
ung. 


underground they rest 
hibernate and 
above ground in search of food 

Rabbits are gregarious animals with great 
kills and their warrens can be 


A pregnant doe often 


rear their venturing 


burrowing 
come quite exter 
digs a small separate burrow called a stop, 
which she lines with hay, or fur taken from 
her own coat, The young are born blind and 
sparsely furred, unlike the offspring of hares 
which are bornabove ground and fully furred 

The badger’s sett is the largest and most 
elaborate underground mammalian home, 
an average sett being 10-30m (11-33ft) in 
diameter and Sm (S4ft) deep. A complicated 
system of communicating passages and nest- 
ing chambers is excavated at several levels, 
and there are usually several exits. The badger 
is an enthusiastic digger and over the years a 
sett may become extremely extensive and 
may be occupied by several generations at 
one time. Badgers are very houseproud, and 
on fine, dry nights they forage for bedding 
material such as moss, dry leaves and ferns 
with which to line the many sleeping quarters 
and the separate nursery, The bedding is 
frequently brought out into the open for a 
few hours for an airing, and when the young 
are being reared soiled bedding is constantly 
being replaced 


ive 


Where to look for 
homes 

1 Tho fox's earth is easily 
recognised by the pungent 
musty smell which emanates 
from it. It may excavate the 
earth itself, of take over 


other creature's den 


2 The mole's tunnel system 
is its hunting ground, food 
store 
breeding plac 

3 The dormouse builds three 
different kinds of nests 

This one in the hedgerow 

is the breeding nest where 
the t her 
young 

4 The hare’s form is a 
shallow hole concealed in 
veg 
born fully furred, with their 
eyes open, and are soon 
active; they do not require 
the protection of a nest 
5 The squirrel's drey is used 
for resting in during the 
night and the middle of the 
day. The breeding dray is 
larger and stouter 

6 Bats do not construct 
homes but they adopt 
particular sites as daytime 
roosts, hibernating sites and 
as communal breeding roosts 


resting area and 


female will re 


ation. The leverets are 


Right; The rabbit is a 
gregarious mammal and lives 
in colonies called warrens, 
where the burrows of 
Neighbouring animals often 
interconnect, There are 
numerous entrance holes at 
ground level with well-worn 
paths leading to them and 
often several concealed 
emergency bolt-holes. The 
nest chamber in which the 
rabbits rest during the day 
is about 40-50cm (16-20in) 
below the surface. 
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@ mammal that 


and is suppor 
branches. It is 
20-50cm (8 


diame ly 
plaited twigs, is well 
roofed with a small entrar 


hole to one side. It is lined 


ind 
shredded bark. The drey can 


take 2-5 days to build 


with grass, leaves 


Left: The harvest mouse 
builds its breeding nest 
30-40cm (12-26in) above 
ground, among tall grasses. 
reeds or corn. It is a firm, 
dense ball 8-10cm (3-4in) 
in diameter with a round 
entrance hole to one side. 
It takes about 5-10 hours 
to complete 


Homes in hollows § 


holes, nooks 


rocks t 


or example, is 
away in the 
stone at 
temp 


shallow hollow 


earth, with a clump of 
one side for protection, It 
ry home and no special a 
ments are made even in the breedir 
for, unlike young rabbits, the youn 
are born open-eyed, furred and quite ac 
and are soon able to leave their birthpla 
and fend for themselves 

Similarly deer rest on any suitable patel 
sheltered ground, leaving behind them 
tale patches of vegetation flattened by th 
heavy bodies. 

Dextrous builders Mammals are not 
skilful at handling nesting material, Onl 
the smaller rodents come anywhere nx 
matching the artistry in nest building of t 
bird world. The dormouse and_ harvest 
mouse, for example are able tc 
nimble forefeet and long 
with great success. Their carefully constructed 
summer breeding nests are usually concealed 
in sheltered, inaccessible places above grounc 
level. The smaller day-time roosting nests are 
made higher up in the shrub layer, about 
(3ft) above the ground. Often several are 
built close together during the summer. In 
winter the dormouse makes a nest at ground 
level beneath a pile of dead leaves or in the 
shelter of tree roots, There it hibernates for 
six months 


use their 


powerful inci 


A VISIT TO THE 
FARNE ISL AN DS" 


Birds have been protecte 
Farne Islands ever since the 7th century 
islands are breeding grounds for an 
‘species of seabirds, and a large colony 


also thrives on the abundant mar 


the most prominent attractions of the islands 

Bird protection started here when St 
Cuthbert lived in a retreat on Inner Farne 
during the 7th century. He introduced rules 
for the care of nesting eider ducks, with the 
result that even today this species is known 
locally as ‘Cuddy’s duck”, Today the islands 
are in the care of the National Trust, which 
provides wardens to protect the breeding 
birds. 

Nineteen species of birds nest each spring, 
totalling over 35,000 pairs, and 1300 grey 
seal cows pup cach winter, making the 
Farnes one of the most important nature 
reserves in Europe. Wildlife survives here 
because food is readily available, because 
the isolation of the islands by sea and weather 
ensures that there is little disturbance, and 
because of the protection given by man 
The adjacent waters are a good breeding 
ground for sand eels and small fish. Tidal 
currents swirling around the islands produce 
upwellings which bring large quantities of 
these and other marine creatures from the 
seabed to the surface, making them easily 
available to the seabirds and seals. 

Clifftops and ledges The cliff nesting birds 
all compete for nest sites, the different species 
adapting themselves to the various habitats 
on the cliffs and utilising all the space avail- 
able. Shags nest earlier than other species 
and tend to fill the larger ledges with their 
untidy, sprawling nests. The shag is an 
aggressive bird which readily fends off any 
predatory gulls, and therefore acts as a general 
‘policeman’ for the area. Kittiwakes take 
advantage of this protection by building 
their nests on the smaller ledges between the 


Above: Arctic terns arrive 
on the Farne Islands to 
breed in May, when there 
is a good supply of fish to 
feed their nestlings. 


Ue Berwick-upon-Tweed 


Holy Island 
(Lindisfarne) | 
3] | Longstone 


North wore 
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ea, 


Big Harcar 
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There ai 

in Sa eae at low water and 15 at high water; the furthest 

to the south-west from the mainland, All have their highest point 

have a coverin ce oping towards sea level at the north-east. Five 
'9 Of soil which supports a varied plant community. 


{i rock exposed at low tide ‘only 
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shags, so filling up all the nest sites on 
the remaining ledges and on the tops of the 
stacks (the rock pillars that rise from the 
sea); they keep close together to present a 
common defence against predators. Young 
shags start nest building earlier than the 
older shags, to try to obtain good sites, but 
they are often dislodged by the older birds 
taking over the partially built nest, forcing the 
young birds to colonize new areas. Here they 
are quickly followed by the other species 
taking advantage of their protection. 

The clifftops and the highest ledges are 
the property of the fulmars, which appear to 
like a respectful distance between theif 
nests, so that they can launch into the air 
or land without the risk of coming into 
conflict with neighbours. These birds are 
at using air currents and seem (0 
the extra windy conditions and up- 
draughts prevailing on the clifftops. Razor 
bills appear to be less particular, nesting 
among other species or completely on their 
own. 

Nesting in the grass The 
nd vegetation on the islands is used 
eiders, terns, puffins and gulls. Eider numbers 
vary ear between 1000 and 1500 breed- 
ing duc! The numbers probably depend 
ilable during the 


thin cover of soil 
by 


spite of the exposed situation. 

Grey seals haul themselves out on to the 
rocky outer islands in spring and summer, 
usually at low water. They breed from late 
October to December, with a peak of 
births in mid-November. The cow gives 
birth to one white-coated pup, whose colour 
was once an excellent camouflage when seals 
used to breed on ice. The pup is suckled for 
approximately three weeks, then it is deserted 
by the cow; it spends one to two weeks moult- 
ing its white coat before taking to the sea 
The effect of seals breeding on any soil 
capped islands has, in the past, been devastat- 
ing, for they make huge ‘wallows” where their 
constant movement and rolling reduces the 
surface to mud, When this dries, it is open to 
erosion by wind and storms, so reducing the 
habitat for plants, birds and other wildlife 

Marine life Ruins of small stone shelters 
are seen on two of the islands. These are the 
old ‘ware cutters’ houses, relics of the days 
when seaweed, probably kelp, was harvested 
from the islands and used on farms as a 
fertiliser. At low water the zonation of the 


rarely leave their nests to feed. Eider ducks Right: Thrift growing on a 
blend in well among the vegetation, their _ liff top on Inner Farne. In 
eelourfeamoutage being their main defence ele ae ane 
against predators. fhe 

Underground abodes The soil itself houses FoR xxii 
the most numerous species of bird on the 
islands, namely the puffin. Approximately  gelow: Seals on the Farne 
15,000 pairs of these birds make their  |slands. The pups are born 
underground burrows. While these are only in white fur, which is moulted 
30cm (ft) or so beneath the surface, they after about thr 
extend for some 1.5m (5ft) into the soil, 
and are liable to collapse if any weight is 
applied above them. To save the puffins’ 
fragile habitat from destruction, visitors are 
restricted to set paths and are not allowed to 
walk over areas where there are burrows 
The shallow soil above the burrows can only 
Support small plants, but plant cover Is 
essential to soak up excess water and prevent 
flooding of the burrows during heavy rainfall, 
and also to bind together the loose soil 
excavated by the birds when making or 
cleaning them out. 

The outer islands Because of soil erosion by 
Violent sea storms, the outer islands have 
Virtually no vegetation cover. On these 
islands a colony of cormorants breed, con- 
Bregating together for protection; about 

50 pairs survive in this bare, hostile environ- 
Ment, They are not disturbed by the lesser 
black-backed and herring gulls which breed 
all around them and the cormorants are 
usually successful in raising their young in 


i 


e weeks, 


Above: A typical grassland 
plant community on Inner 
Farne. Sea campion is 
clearly visible, as well as 
various grasses. Gulls and 
terns nest among the 
vegetation 


Left: Shags occupy the 
larger rock ledges, where 
they build sprawling nests of 
seaweed 


Below: Yorkshire fog, one 
of three species of grass 
that grow on the islands 
where there is enough soil 


various algae can be seen on the few flat 
sloping shores and rock pools, while in the 
deeper water the dominant species of plant i 
the long-stalked Laminaria seaweed. S« 
urchins are plentiful and can be seen clinging 
to the cliff faces when exposed at low water 
in spring, while the intertidal zone is in 
habited by limpets, barnacles and mussel 

Salt tolerant plants Sixty-six speci 
plants have been recorded on the Farne 
The richness of plant species decreas: 
you go further from the mainland, The 
vegetation is heavily exposed to sea spray 
and consists of salt-tolerant species only 

campion is dominant among them. Three 

grasses, red fescue (Festuca rubra), salt 
marsh grass (Puccinellia maritima) and York 
shire fog (Holcus lanatus), flourish on certain 
islands, These form meadows which used 
to be grazed by livestock kept by the resident 
monks, and later by the keepers who manned 
the lighthouses; since lighthouse keepers 
are no longer required on the islands, and 
no farm animals are kept, the grass tends to 
grow longer than it used to in the past 

Long grass, when it is wet, soaks the 
plumage and chills the bodies of young 
birds; it is an insurmountable barrier © 
them using a high mortality rate among 
nestlings. Rabbits are now the only grazing 
animals on the Farne Islands, and they plity 
an essential part in cropping the grasses 
However, Yorkshire fog is less palatable (© 
the rabbit and this grass is kept short by 
mechanical cutting aftereach breeding season” 

One relatively rare plant, Amsinekia inter 
media, was probably introduced by accident 
when keepers fed their poultry with gov! 
imported from America, This modest pli! 
with its tiny orange-yellow flower is to be see! 
on a few of the ishinds, 


The dunlin and the sanderling are both small 
gregarious waders often seen on our larger 
expanses of mudflats and long sandy beaches, 
especially in the winter and during the 
spring and autumn migrations. Indeed, the 
dunlin is our most common wading bird in 
mid-winter; some 700,000 individuals are 
found around the coasts of Britain and 
Ireland at that time of year—more than twice 
as many as any other wader. Dunlins also 
breed here, though in far smaller numbers, but 
the sanderling is a winter visitor or a migrant; 
it never breeds in the British Isles. 

Delicate dunlins At about 18cm (7in) long, 
the dunlin is one of our smallest waders. 
Throughout the year, it can be seen at almost 
any estuary, muddy beach or harbour. 
Inland, it is surprisingly common; sewage 
farms, flooded fields and the shores of 
reservoirs are good places to see dunlin in 
winter, and in summer it can be found in 
the moorland areas where it breeds. 

The dunlin is easy to recognise in the 
summer because it has a characteristic black 

patch on its belly. The upperparts are a rich 


rufous brown streaked and spotted with 
black. The breast is heavily streaked with 
brown. In the autumn, the dunlin moults 
to its winter plumage, losing both its body 
and wing feathers (in spring, when it regains 
its breeding plumage, only the body feathers 
are moulted and replaced). The dunlin’s 
winter plumage is quite drab and incon- 
spicuous, the upperparts being grey-brown 
and the underparts a dull white. 
Dark-shouldered sanderlings The sander- 
ling is slightly larger than the dunlin and 
usually inhabits sandy estuaries and long 
sandy beaches. In Britain, it is most often 
seen in its winter plumage, which is much 
more striking than that of the dunlin. Its 
underparts and much of its head are pure 
white and its back and wings are pale grey. 
Often, there is a dark patch on the ‘shoulder’ 
of the wing (technically called the wrist). 
Like the dunlin, the sanderling moults its 
body and wing feathers in the autumn and 
just its body feathers in the spring. Its summer 
plumage resembles that of the dunlin, except 
that it has a white belly. The best chance of 


Above: A sanderling in its 
summer breeding plumage. 
Although the sanderling 
does not breed in this 
country it can be seen here 
in full breeding plumage in 
the spring when it migrates 
north along our coasts. 


Dunlin (Calidris alpina) 
Resident wader: numbers 
augmented in winter by 
migrants from the Continent 
and Greenland, when it 
becomes our commonest 
coastal wader. It is also 
found inland, and breeds in 
moorland areas. Length 
18cm (7in). 


Sanderling (Ca/idris alba). 
Winter-visiting wader, 
confined mostly to sandy 
beaches and estuaries. 
Length 20cm (in). 


Wat 
cla 


seeing a sanderling in full breeding plumage 
is in spring. when many birds migrate north 
along our coasts, having just grown a new set 
of body feathers. 

Beak differences A good way to tell the 
difference between the dunlin and the sander- 
ling is to look at the beak. British dunlins 
have downward-curving beaks about 3cm 
(Ihin) long, whereas the sanderling has a 
shorter (2.5cm/lin), straight beak. There 
is considerable variation in beak lengths 
among dunlins, the British birds in general 
having shorter beaks than those breeding 
further north. For example, Canadian dun- 
lins have beaks averaging about 4.5cm 
(14in). 

The beaks of these two species are different 
because they have different methods of 
feeding. The dunlin, when feeding, walks 
with a purposeful air, head held low, con- 
stantly pecking at the surface of the mud and 
probing for tiny molluscs. The tip of its 
beak is particularly sensitive and allows the 
bird to detect, by touch, food lying below 
the surface of the mud 

The sanderling, on the other hand, feeds 
at the water's edge, hurrying back and forth 
like a clockwork toy following each wave as it 
breaks and recedes, It can be seen skilfully 
snatching small creatures such as sand- 
hoppers from the edge of the surf 

Both dunlins and sanderlings feed until 
high tide and then fly off to special roosting 


The dunlin and sanderling, 
in summer and winter 
plumages. In flight, both 
show a white wing-bar 
throughout the year, though 
on the sanderling it is 

much more prominent. In 
winter, flocks of dunlin can 
be seen flying along the 
coast and flashing grey or 
white as the birds 
manoeuvre in unison. 


Below: Outside the breeding 
season the best places to 

see dunlin are estuaries, 
beaches and harbours, where 
food is always plentiful 


winter 


Sanderling 


sites on shingle banks and marshes or, 
sometimes, on grassy fields. There the birds 
gather in’ their thousands for two or three 
hours until the tide has retreated and they 
can return to feed. Both on the ground and 
in flight the two species form their own groups. 
In the winter, a large flock of dunlins flying 
to or from the feeding and roosting areas 
can be a marvellous spectacle. Each bird in 
the flock flies in precise formation only a 
few inches from its neighbour, and with each 
change of direction the colour of the flock 
changes. First, you see the birds’ dark 
upperparts then, as they swerve to one side, 
the dark changes to the white of their 
underparts. 

Migration routes Most dunlins seen in 
Britain, and all sanderlings, are winter 
visitors or passing migran Migrating 
sanderlings arrive in the British Isles each 
July and August from their breeding grounds 
in Greenland and Siberia. Some spend the 
winter here and the remainder fly on south 
to France, the Iberian Peninsula and Africa. 
In May, our wintering sanderlings return to 
their summer grounds, joined by migrants 
passing through Britain from further south. 

Britain is one of the few countries in the 
world with both breeding and wintering 
dunlins, so their passage through Britain is 
not as distinct as sanderling migrations. 
Nevertheless, dunlins breeding in Greenland, 
Iceland, the Netherlands and around the 


Above: A flock of dunlins in 
spring. Some of the birds 
still have their winter 
plumage but most have 
moulted ready for the 
breeding season. Soon they 
will be migrating to their 
breeding grounds far to the 
north 


Below: A sanderling feeding 
in winter. With their short 
straight beaks, sanderlings 
pick up small creature: 

from the surface of the 
sand, whereas dunlins have 
longer, curved beaks for 
probing beneath the surface 


Baltic Sea all migrate through Britain on their 


way to or from their wintering areas in 
southern Europe and North Africa. Dunlins 
breeding here also fly south for the winter. 
but this loss is more than compensated for 
by the arrival in Britain for the winter of 
large numbers of dunlin from Scandinavia 
and Russia. As hard weather sets in further 
north, so more and more dunlin arrive on our 
coasts; their numbers usually reach a maxi- 
mum in January. In spring, our wintering 
dunlins return to their breeding grounds, to 
be replaced by our own breeding population 
Most of our breeding dunlins settle in 
Scotland and northern England, but a few 
nest in Wales and Ireland and there are 


even some on Dartmoor ~ the most southerly 
breeding dunlins in the world 

Upland breeders The breeding season for 
dunlins usually starts in April or May. A 
typical site is a damp, peaty, upland moor 
though some nest beside lakes and others in 
salt marshes. 

The nest is a tiny hollow, hidden amon 
heather or a grassy tussock to provide shelter. 
The female lays four eggs ~ the typical number 
for a wader—at the rate of one every day or 
two. Both parents help to incubate the eggs 
until they hatch after about three weeks 

Dunlin chicks are superbly well camou- 
flaged with yellow, buff, black and white 
down. When danger threatens they lie down 
and become almost invisible. They feed 
mainly on midges and cranefly larvae, which 
are plentiful at that time of year. The chicks 
grow quickly and can fly after about 25 days, 
when they leave for the coastal feeding sites, 

Occasionally, dunlins manage to raise two 
broods in a season, but this is rare. The 
sanderling, on the other hand, usually suc- 
ceeds with two broods by laying one clutch 
of eggs in a first nest, followed immediately 
by another clutch in a second nest. Both 
clutches contain four eggs; one is incubated 
by the female and the other by the male. 

Sanderling chicks have the same camou- 
flaged down as dunlin chicks and they fledge 
in much the same length of time. Soon after, 
they begin their long migration south, 
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SPRING FLOWERS: 
THE ‘EARLY RISERS’ 


In spring, when the surrounding land is still cold, 
ground that has been dug or disturbed in some way 
warms up in the growing heat of the sun and provides 
ideal germinating conditions for a whole range of 
specialised plants that flower early in the year. 


Above: Common fumitory 
(Fumaria officinalis) is a 
common plant of cultivated 
ground and disturbed 
roadsides in England and 
Wales, but is rare in Ireland 
and Scotland. Its common 
name means ‘earth smoke’ 
and refers to the smoky 
appearance of its greenish- 
grey foliage when viewed 
from a distance. It begins 
flowering in May and 
continu blooming until 
are several 
ton 


The plants that flower early in the year on 
open, recently dug or disturbed ground— 
the ‘early risers’—have certain features in 
common. In fact, an ‘identi-kit’ picture can 
be compiled of a typical early flowerer. Such 
a species, usually found on cultivated land, 
roadsides or wasteland, is normally small 
(generally not more than a few inches high), 
and it is either upright and possessing few 
stems, or has a more creeping habit. It is 
often an annual, or occasionally a short- 
lived perennial. 

The annual habit, in which a generation of 
plants grows from seed, flowers, sets seed 
in the space of one season, is an 
Bi pe enenebateyround colonizers. 


In such early flowering plants as these, up to 
three generations may occur in one year, 
so that a single seed can give rise to many 
hundreds of plants before the season ends, 
Such reproductive capability is of great 
advantage in the spread of a species. 

The speedwells This family of plants is 
extremely well represented in the group of 
early flowerers. The most common of these 
is probably the wall speedwell, which may 
often be only 2.5cm (lin) high. It has oval 
leaves and a spike of small, bright blue 
flowers and is a typical ‘early riser’, starting 
to bloom in March and ceasing in October. 
During this time at least two generations 
appear. This represents a prodigious seed 
production, and does much to explain why 
wall speedwell can be found almost every- 
where throughout the British Isles. 

Grey field speedwell sprawls untidily and 
has grey-green foliage, which gives it its 
common name. Its bright blue flowers are 
borne on single stalks from the axils of the 
leaves. This species is found throughout 
Britain, although it is more common in the 
south. It too produces more than one gener- 
ation a year, and has been recorded flowering 
from ary until December. This maximum 
utilisation of habitat is not uncommon 
among the early flowering plant community 

Ivy-leaved speedwell is one of the most 
distinctive and attractive of the speedwells 
At first sight it looks like nothing more than 
a small, scrambling, light green ivy plant, 
but close inspection reveals small lila 
borne, as in the previous species, in the 
axils of the upper leaves. It is found in 
disturbed ground throughout the British 
Isles, although it appears to have a particular 
liking for gardens or allotments on chalky 
soil, where it can prove to be an attractive 
but pestiferous weed. It blooms from March 
to July or August~a flowering period shorter 
than that of the other two speedwells, but 
none the less successful. 

As well as these three speedwells, there 
are at least eight other species found growing 
on cultivated ground. Some of these, such 
as spring speedwell (Veronica verna), are 
extremely local plants of very specialised 
sandy soil communities in Norfolk and 
Suffolk, but most of the others are almost as 
common as the three described here. 

The pinks The Caryophyllaceae (pinks) is 
another family which has a large number of 
early flowering species growing in disturbed 
and cultivated ground. This is particularly 
true ofrepresentatives of the genus Cerastium. 

Common mouse-ear (Cerastium fontanum) 
is either perennial or, more rarely, an annual. 
It has a sprawling habit, with paired dark 
green narrow leaves which are hairy, as is 
the stem. The flowers, arranged in a loose 
cluster, are about 12mm (fin) across, 
deeply divided white petals that give the 
appearance of a ten-petalled flower. It is 
found throughout the British Isles, w 


Sticky mouse-ear 


suitable habitats occur, and it flowers from 
April to September. This plant, like the three 
speedwells, makes the most of any time avail- 
able to reproduce. 

Sticky mouse-ez is an annual that 
occasionally manages to overwinter. It has 
pale yellowish green leaves and usually up- 
right flowering shoots. The stem and leaves 
are covered with glands, making the whole 
plant sticky to the touch, The flowers are 
smaller than those of the common mouse-ear, 
and are clustered into a more compact group, 
Sticky mouse-ear flowers at the same time as 
common mo ar and is found throughout 
the British Is 

Other early bloomers Common fumitory is 
one of the slightly later-flowering species 
growing on disturbed ground. It does not 
normally bloom until May. Usually about 
1Sem (6in) in height, it has greyish divided 
leaves and a raceme of pink flowers. The four 
petals of each flower have maroon tips. 

The dainty early forget-me-not is one of the 
most attractive of our early flowers. It can 
range in size from giants almost 20cm (8in) 
tall down to tiny ones not more than 2cm 
(lin) high. It is a generally upright and 
slender annual, with downy-hairs on the 
leaves and stem. The lower leaves are broadly 
al and form a rosette, while the leaves on 

stem are stalkless. The flowers are bright 

t 2mm in diameter, and are borne 
which lengthens when the 


Grey field speedwell 


Ivy-leaved speedwell 


fruits mature. The early forget-me-not flowers 
from April to June, and is locally common, 
especially in the south on dry, shallow soils. 
Such soils warm very rapidly, hence the early 
appearance of this species. 

Dovesfoot cranesbill, although prostrate 
in habit, may grow up to 40cm (16in) tall and 
is conspicuous compared with most of the 
other plants described here. It has densely 
hairy, much d ted leaves carried on long 
stalks. The upper leaves are distinguished by 
having narrower leaf portions. Many flowers 
are produced: they are usually about 10mm 
(Jin) across, with five deeply cut rose-purple 


petals. Dovesfoot cranesbill is an annual, 
flowering from April to September. 


disturbed ground 
throughout Britain. Ht up 
to 40cm (16in), 


Early forget-me-not 
(Myosotis ramosissima) 
flowers April-June on dry. 
shallow soils and banks in 
‘southern England. Ht 
2-20cm (1-8in). 


Grey field speedwell 
(Veronica polita) 
flowers Jan-Dec on 
cultivated land, more 
common in southern 
England, Ht 20cm (8in). 


Wall speedwell 
(Veronica arvensis) 
flowers March-Oct in 
cultivated places and on 
wasteland throughout the 
British Isles, Ht 2.5- 
25cm (1-10in). 


Ivy-leaved speedwell 
(Veronica hederifolia) 
flowers March-July on 
disturbed ground 
throughout the British 
Isles. Length 45cm (18in). 


Below: Dovesfoot cranesbill 
(Geranium molle) flowers 
from April to September and 
is common on cultivated 
ground throughout the 
British Isles. The beautiful 
rose-purple flowers are 
about 10mm (Jin) across 
and can vary considerably in 
colour, sometimes being 
almost white. The 
characteristic fruit (the 
crane’s bill) is produced 
after fertilisation, when. 

the flowering branches 
usually turn upwards. 


THE STOAT: SMALL 
BUT SAVAGE 


One of our smallest but most bloodthirsty carnivores, 
the stoat is the only mammal in the British Isles 
that regularly kills prey much heavier than itself. 
In the north of Britain, the.stoat turns white in 
winter and is then known : as the ermine. 
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The stoat is one of a number of highly 
carnivorous, sinuous-bodied m mmals which 
are grouped together in the family Musteli- 
dae, With its long, slim, muscular body, short 
legs. bluntly pointed head, and small rounded 
cars, the stoat closely resembles its relative 
the weasel - indeed, in Treland it is often called 
a weasel. [tis distinguished from the weasel by 
its larger size and by its proportionately 
longer, black-tipped tail. However, size is not 
a very good way of distinguishing between 
stoats and weasels, particularly in the wild, 
when they are usually only glimpsed fleetingly 
and at a considerable distance 

Male stoats are much larger than the 
females. This disparity in size enables the 
sexes to seek different food; the female being 
smaller, needs less food to sustain herself, 
and, because of her small size, is more 
efficient at hunting small prey, such as field 
voles, which she can follow along their runs. 
The bigger male seeks a wider range of prey 

A change of coat A stoat moults its coat 
twice a year: the winter moult starts in 
October and the spring moult in mid- 
February. In northern Britain the stoat turns 
white in winter except for the black tip of its 
tail. In the south the winter coat is the same 
colour as the summer coat, or perhaps a little 
paler, but it is much thicker and warmer. 
There is a small intermediate zone in northern 
England where stoats with both types of 
winter coat occur, and some with coats that 
turn white in patches. These differences in the 
colour of the winter coat are related to the 
monthly minimum temperatures, and also 
to the number of days on which snow falls 
and the length of time it lies on the ground. 
Female stoats whiten more easily than the 
males, probably because their smaller size, 
and consequently greater surface area in 
relation to weight, make them more suscept- 
ible to cold. 

White stoats hunting on snow free ground 
are, however, very conspicuous, especially as 
they rush about in search of prey and 
frequently stand up on their hind legs to look 
around. But it seems that the loss of hunting 
¢fliciency during intermittent thaws, or on 
snow free ground, is outweighed by the 
advantage that their white camouflage coat 
gives them in snowy conditions. 
it and distribution The stoat is at 
home in almost any environment, from salt 
marshes and coastal sand dunes to the tops of 
mountains~it has been seen at the ob- 
servatory on top of Ben Nevis. Within these 
diverse habitats, the density of the stoat 
population is governed by the availability of 
food, which is obyiously more abundant in 
rich and yaried woodland than on rocky 
hillsides. 

With the possible exception of the fox, the 
stoat is the most widely distributed British 


carnivore-it occurs throughout mainland 


|; however, there are areas in the west 
t of Scotland where stoats are 


Four small carnivores 
 - 
v Ee Pine marten 


i 


Polecat 


absent or extremely rare. These are areas 
where there are no rabbits, or only very few 
Most of the larger Scottish islands have a 
stoat population, but there are no stoats on 
Orkney and those on Mull belong toa slightly 
different Irish race. 

Hunting and killing A male stoat hunts over 
much larger areas than a female—the average 
home range of a male is between 10 and 200 
hectares (25-500 acres), while that of the 
smaller female is between 7 and 45 hectares 
(17-100 acres). Except when young are being 
reared, the sexes hunt and live separately. 
The animal does not use all of its home range 
at one time-it hunts over a small area for a 
few days and then moves on. For this reason 


STOAT (Mustele ermines) 
Size Male about 30cm 
(11440) in length: female 
26cm (10in) 

Weight Male about 300g 
(10}02). fernale about 200g 
(Tor) 

Habitat Found in almost all 
habitats throughout Britain 
Commonest where prey is 
most abundant 

Breeding Mates in summer 
delayed implantation, 6-13 
young, born April/May 
Food Birds, voles, rabbits, 
rats 

Moults Twice annually, 
white in winter in Scotland. 


Above: The pine marten, the 
largest of these four 
similar-looking carnivores is 
about the size of a domestic 
cat, at 44-50cm (16-20in) 
long, while the weasel, the 
smallest, is only 17-22cm 
(7-9in) in length, The 
females of all four species 
are, however, considerably 
smaller than the males. 


Below: Stoats are not as 
closely tied to dense cover 
as weasels and may 

sometimes be seen in fields 
away from hedges or walls 


Breeding 
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“teats sed mas Scull) sfc unpopular &)' 
gametoceper and poultry farmers Howevet 
bey do keep down agricultural pests such 45 
rabbets and rats. They also femat the ficld vole 
populauon. whach anght otherwise become 
large cnough to cause severe damage to lees. 
But, apart from man, the stout has no natural 
predators. 


MYRIADS 
OF MIDGES 


Almost any small gnat-like 
creature is popularly called a 
midge, and is thought to bite. 

However, the name should 

really be reserved for two 
related kinds of flies—biting 
midges and non-biting midges. 


In the British Isles there are about 450 species 
of non-biting midge (family Chironomidae) 
and 150 species of biting midge (family 
Ceratopogonidae). They are Diptera (true 
flies), In spite of the existence of all these 
species, many of the ‘dancing’ flies you see in 
gardens are not in fact midges at all but are 
small species of craneflies. 

Dancing swarms The way you are most 
likely to see midges is in swarms. The males 
of both kinds form dancing swarms, usually 
in the afternoon or around dusk, the insects 
constantly flying up and down. Swarms may 
contain only a few individuals, but often 
Consist of hundreds or even thousands. They 
always dance over a conspicuous marker- 


a 


a bush, a cow, a rock, an outstanding leaf, 
or perhaps the margin of a lake, according to 
the habits of the different spec 

The swarms of biting mid; tend to be 
rather inconspicuous as they are small insects 
and their markers may be fern leaves or low 
boughs. Those of non-biting mi 
more conspicuous; some species regularly 
swarm high up over trees or tall buildings, 
often resembling a column of smoke. 

The antennae of male midges have long 
hairs which give them a bushy, feathery 
appearance. This is much more conspicuous 
in non-biting midges, because once their 
hairs are erected they can never be lowered; 
those of biting midges are more mobile 


Above: A female Chironomus 
midge laying her eggs. The 
larvae of this and other 
species of midge are 
abundant in ponds, lakes 
and rivers; there are 
frequently many thousands 
to the square metre. They 
form an important part of 
the diet of fish and the 
adults are eaten in large 
numbers by such birds as 
swallows and swifts. 


Below: Chironomus larvae, 
after their first moult, 

turn red and are then known 
as blood-worms. 


A typical life cycle 
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found in insects. The haemoglobin is not 
contained in corpuscles, as in a vertebrate, 
but is free in the blood 

The blood-worm lives concealed in its tube 
or burrow in the mud, keeping up an un- 
dulatory movement which maintains a flow 
of water for respiratory purposes. It does not 
need to come to the surface for breathing, 
though it may leave its tube occasionally. 

More than one generation appears each 
year, but autumn larvae do not change to 
pupae until the spring. The pupa stays half 
buried in the mud, breathing by means of 
tufts of respiratory filaments on its thorax. At 
the end of the pupa’s body are fin-like flaps 
that enable it to swim to the surface after a 
week or so, At the surface the perfect insect 
emerges. 

Biting midges: the bloodsuckers All biting 
midges are tiny, atno more than 1-4mm long 
The man-biting ones appear, frequently in 
huge numbers, on warm summer afternoons 
and evenings to take a meal of blood from 
anyone out-of-doors. Fortunately, not all 
species attack man; some feed on the blood 
of other mammals such as horses, sheep and 
rabbits, and probably on birds as well. Forty- 
five species in Britain take vertebrate blood 
and each has its own preferred hosts. Most 
people have been attacked at one time or 
another by these bloodthirsty creatures. Only 
the female midge bites; she is equipped with 
sharp, piercing mouth appendages and needs 
a meal of blood for her eggs to mature. The 
males feed on nectar from flowers. 

A look at some species The female 
Culicoides obsoletus lays her eggs, about 100 
in number, in damp soil where the larvae 
feed on decaying plant tissue. There are two 
peaks of adult activity, the first in May-June 
and the second in September; this suggests 


that there are {Wo generations a year. These 
midges overwinter as larvae, 


Above: Chironomid midges 
caught in a spider's web. 
Many common species are 
greenish in colour, and the 
males have very bushy 
antennae. Notice the 
iridescent wings. 


Right: Female biting midge 
Culicoides nubeculosus, in 
resting position with wings 
folded, and with wings 
outstretched. It is one of 
the largest man-biting 
species, at 4mm long, and 
has a painful bite. The 
black spots on its thorax 
and wings readily identify it 


Below: Pupae of the biting 
midge Forcipomyia under the 
bark of a tree. The adults 

of this species suck blood 
not from mammals but from 
other insects, including 
caterpillars and butterflies, 
dragonflies and lacewings. 


Culicoides nubeculosus, one of the largest 
man-biting species at 4mm long, can be 
troublesome around farms, especially if horses 


ure present. It feeds readily on blood from 
these mammals. Its larvae live in the liquid 
running from manure heaps 

Not all biting midges attack vertebrates 


Another group, of which the genus Forcipo- 
take their blood meal 
They have been recorded 
sucking blood from caterpillars and from 
the wings of butterflies, dragonflies and lace 
wings 


myia is an example 
from other insects. 


Meat-eaters Some biting midges, the best 
known genera being Palpomyia and Bezzia 
do not suck blood but are actively carni- 
vorous. The females seize other small flies, 
especially the males of non-biting midges and 
mayflies. They usually have modified legs, 
either spiny or with long claws, for grasping 
prey. They normally enter swarms of males 
and seize one of about their own size. The 
two insects sink to the ground where the 
predator pierces its prey in the head or 
thorax and injects saliva to reduce the body 
contents to liquid, which is then sucked in 
The females have been seen congregating 
over likely markers, waiting for swarms of 
males to form. When their own males form 
dancing swarms, the females enter the swarms 
and, as the males grasp them for mating, the 
females seize the males for prey. The females 
end up doubly satisfied —fertilised and fed 


Anatomy of a biting midge 


7 bloodsucking 


FROGS FROM 
FAR AWAY 


The arrival of the breeding 
season confirms the presence In. _ 
Britain of small colonies of 
introduced frogs. The agile 
tree frog, the colourful edible 
frog and the large marsh frog@® 
are all extremely vocal species. « 
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Above: The tiny, bright 
coloured tree frog (Hyla 
arborea) is an agile climber 
spending most of its life in 


reeds, shrubbery and trees, 
often high above the ground 
Small ridges on the sole of 
the frog’s foot help it get 

4 Qrip on irregular surfaces, 
while adhesive, disc-like 
pads on its toes (below) 
create a suction effect by 
muscular contraction. The 
vacuum is broken when the 
muscles relax, rounding out 
the central pad and allowing 
it to be lifted free. 


disc-like 
Sucking pads 


be 


n numerous attempts over the 


to introduce ‘exotic’ frog 
ie British Most, like the 
brought in from Australia and the painted 


species to 
Isles tree frogs 
ogs and stripeless tree frogs from southern 
Europe and North Africa met with 
limited This is, perhaps, partly 
because such small scale introductions are 
often biased towards males which, being the 
vocally active and self-advertising sex, are the 
most readily caught for shipment. Also, 
accidents can easily wipe out a population in 
its early stages before it has had a chance to 
become properly established 

Three species, however, have endured the 
perilous early days of introduction and have 
established themselves more securely. The 
marsh frog has been particularly successful, 
becoming a permanent member of our fauna, 
while another species, the edible frog, is 
well on its way to becoming so, though not 
on such a large scale. The third species, the 
diminutive European or common tree frog 
claims British citizenship by virtue of its 
residency at one small site in southern 
England, where a small population has main- 


have 


success, 


tained a steady, if prec 


ous, 
60 years or more 

Close relatives Marsh and edible frogs 
very closely related; at one time, indeed, the 
marsh frog was considered to be a subspecie 
of the edible frog. In fact, the two species arc 
capable of interbreeding quite successtully 
and, because of the nature of their genetic 
makeup, the offspring are usually true edi 
frogs, rather than hybrids sharing the feature 
of both parents 

The edible frog is slightly larg 
common frog. It has a distinctive green 
livery, spotted with black, and Sei 
yellowish stripe down its back. The pe 
is celebrated for its hind legs, which ‘ 
considered a delicacy in French cuisine. 48 

The marsh frog, like the edible ie 
a handsome amphibian. In the words oe 
man who first introduced them in ve : 
its colour ranges from ‘a shrill emerald ee 
to a blackish olive bronze’ EOE a 
specimens are of the latter sort; ue ah Tek 
rather warty back, and they generally sdult 
the edible frog’s dorsal stripe. ae nf 
marsh frog is also distinguishable 


ble 


r than the 


nish 


formidable bulk. It can reach a length of 


15cm (6in) from nose to rump, compared to 
the 7.5em (3in) of the edible frog 

The tree frog is unrelated to the other in 
troduced species and is the small all 
reaching & maximum size of Sem It 
varies in colouring from bright green to 
yellow or brown, with a dark stripe along 


cach of its sides. 

Arrival of the edible frog The British edible 
frog has a complex pedigree, being derived 
from French, Belgian, West German and 
Italian stock. The earliest recorded introduc- 
tions were made between 1837 and 1842 by 
George Berney who, with the aid of large 
hampers lined with water lily leaves, imported 
about 1500 specimens. These were released in 
the Cambridgeshire Fens and further stocks 
were subsequently set free in many parts of 
Britain, as far north as south-east Scotland 

Although some populations thrived for 
many years, others dwindled to extinction or 
could only be maintained by ‘topping up’ 
with further importations. By 1976, the 
species was scattered over at least eight sites 
in three southern English counties~ Norfolk, 
Surrey and Sussex. The biggest colony—over 
a thousand strong~is in Surrey and is still 
growing. 

Success of the marsh frog Compared with 
the edible frog, which cannot be said to have 
a really firm foothold in the British country- 
side, the marsh frog is well entrenched and 
easily the most successful amphibian ever 
introduced here. Romney Marsh in Kent was 
its first major stronghold, and still is. Here 
12 Hungarian specimens, rescued from the 
dissection laboratories at University College, 


London, were liberated in the winter of 
1934-5. 
The rel site, a network of dykes, canals, 


meres and streams criss-crossing lush sheep 


pastures, turned out to be an ideal habitat 
Marsh frogs were soon found all over the 
Marsh, their spread due to successful re- 
production and rapid dispersal along the 
waterways 

Wide-ranging appetites One factor which 
has helped the marsh frog in its efforts to 
establish itself is its remarkably omnivorous 
nature. Apart from spiders and insects 
including bees, beetles, grasshoppers and 
earwigs—its diet also includes snails and 
fishes, 

Marsh frogs, and to a lesser extent edible 
frogs, also include the young stages of other 
frogs in their diet, and sometimes may even 
eat the young of their own species. This 


Above: The future of this 
young marsh frog (Rana 
ridibunda) depends on the 
extent to which farming 

and other land practices 
make inroads into its marshy 
habitats. Although 
established in the localities 
shown in the map (below) 
the populations in Romney 
Marsh, the site of its first 
introduction, may already be 
threatened by the 
changeover from traditional 
sheep farming to arable 
farming, which alters the 
ditch system so favourable 
to the frogs. 


Left: The paired vocal sacs 
of this male edible frog 

help to amplify its croaking, 
which attracts the females 
in the breeding season. In 
the last century, edible 
frogs were known for their 
vocal powers, and 
nicknamed ‘Cambridgeshire 
nightingales’ or ‘Whaddon 
organs’, after their places 
of release. 
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underlines the aggressive superiority of the 
marsh frog in the amphibian community. It 
may also help to explain why the extension 
of its range in Romney Marsh and elsewhere 
seems to have been matched by a reduction in 
the fortunes of common frogs in these areas. 

Tree frogs, being much smaller, prey 
mostly on insects and spiders. They compete 
for food only with small birds, such as tits 
and warblers, which share their leafy habitat 
However, as tree frogs are active mostly at 
night, they can forage largely unmolested 
Furthermore, they have a chameleon-like 
ability to change their skin colour to suit their 
Surroundings, making detection doubly 
difficult 

Build-up to mating In winter, the hazards 
of frozen ponds and streams and diminishing 
food supplies force these species into hiber- 
nation, usually under water. Whereas the 
common frog emerges from its winter retreat 
in March, marsh frogs wait until early April, 
and tree frogs even later 

May is a month of intense activity as 
courtship gets under way. Although tree frogs 
rarely come to ground in summer, they resort 
to pools and ponds for courtship and breed- 
ing purposes. The urgent croaking of the 
amorous males, heard mostly at night, is 
marvellously powerful for so small a creature, 
and conveniently allows an annual check on 
the well-being of the colony 

Male marsh and edible frogs are equally 
voluble and the combined chorus ofa sizeable 
colony, maintained day and night, can be 
almost overpowering. The vocal sacs, one at 
each corner of the mouth, balloon out to lend 


their singing its full-throated, resonant 
quality. This is particularly important during 
the breeding season, for courtship purposes. 
In this courtship, the males of the intro- 
duced species attract the females by their 
powerful croaking, then encourage them to 
approach so that their potential as mates can 
be assessed. This contrasts markedly with the 
ritual of the common frog, in which both 
sexes do no more than converge simul- 
taneously in a seething mass to mate and 
spawn in their traditional ponds. The females 


of the introduced species, having no need of 


self-advertisement, are much less vocal and 
barely audible to the human ear at a distance 
of more than a few yards. 


Above: Marsh frogs vary 
widely in colour, from 
bright green to the more 
usual olive green or bronze 
In common with edible 
frogs, they lose their 
distinctive colour if kept in 
captivity. Marsh frogs reach 
a length of 15cm (6in) 
compared to the 10cm (4in) 
Maximum length of the 
common frog. Their large 
size enables them, on 
occasion, to include small 
birds and nestlings in their 
diet 


Mighty leapers 
Leaping frogs, like this 
edible frog (left), can cover 
great distances in one leap. 
One marsh frog is on record 
as having cleared 145cm 
(57in) in one leap, 
although a jump of 63 to 
76cm (25 to 30in) would be 
more usual. The illustration 
below shows how the 
muscles in the frog's legs 
relax and contract in leaping 


B felaxed muscle 
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The sweet almond is a familiar 
ornamental tree and also the 
source of our almond nuts, yet 
its twin, the bitter almond, is 
highly poisonous and contains 
deadly cyanide. 


The almond tree 


ieneance : has been cultivated for so 
ie) iB ( in So many different regions that its 
Aaauenee, Origin is difficult to determine. 

¢ time, the almond was thought to have 
originated in the Far East, but this seems 
unlikely since there is ho mention of it any- 
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where in the extensive written traditions of 
either India or Ck 

Itis now thought 
came from south-west Asia, 
and seemingly wild specimens 
i growing far from humar 
tion in Afghanistan and its nei 
countries the 


since iso 


ve been 
habita- 


discover 


On other hand, 
possible that the almond once g 
Africa—this is certainly one of the ea 
regions in which the trees were cultivated 

In the Middle East, almonds are known to 
have been grown for thousands of years. They 
are mentioned in both the Old Testament and 
in the traditional tales of the Arabian Nights. 
From the Middle East, the cultivation of 


is also 
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Above: Almond (Prunus 
dulcis), Deciduous tree, 
probably native to south 
west Asia and possibly also 
to north Africa; introduced 
to Britain in the 16th 
century. Now widely planted 
in streets and gardens 
where it can reach a height 
of 8m (25ft) 


Below: Almond flowers are 
pink when they first open 
but fade with age and turn 
white—notice how the buds 
about to open show pink 
petals here. The flowers 
are borne either in pairs, as 
here, or singly, in both 
cases on very short stalks 
so that the flowers seem to 
be growing out 

from the branches. 


almonds spread to the ancient Grecks and, 
eventually, to Rome and throughout the 
Mediterranean countries. Gradually, it came 
to be cultivated in more northerly parts of 
Europe and it began to be popular as an 
ornamental tree. It was probably introduced 
into Britain during the 16th century 

Close relatives The almond belongs to a 
group of more than a hundred species that 
together make up the genus Prunus. Many of 
our favourite fruits are members of this 
genus, including plums, damsons, apricots, 
peaches and cherries. Of these, the peach is a 
particularly close relative of the almond; 
indeed, they may even have shared a recent 
common ancestor 

All species in the genus Prunus are woody 
plants, usually shrubs or small trees, though 
they occasionally grow quite tall (the wild 
cherry can grow to 30m/100ft high). They are 
similar to each other in many ways. Their 
leaves are always borne alternately on the 
branches rather than in opposite pairs. The 
young leaves have scale-like growths called 
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Recognising the almond The aln 
small tree. taller 1 
(25ft). On young trees the branches tend 
upright but, as the tree matures, the 
out so that the tree becomes bushier 
develops a broad flattened crown 

The flowers open early in the year, usy: 
before the leaves appear. Dependir 
severity of our weather, the almond flower 
in Britain towards the end of February , 
early in March, but in warmer climat uch 
as in the Mediterranean, it can flower 
early as January. The flowers are 
becoming paler and then white as they f 
and are 3-Scm (1-2in) across 

The leaves of an almond tree are large for 
a Prunus species—up to 13cm (Sin) long and 
4cm (14in) wide. They are broad at the base 
and taper to a long narrow point 


almond 


rarely growing 


g On th 
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es have small 


colour is dull green and their e 
rounded teeth 

Leathery fruits The fruits are the most 
distinctive part of an almond tree. When 
young, they are yellow to grey-green, tinged 
with red and covered with velvet-like hairs. 
In Britain they take a long time to mature and 
may not ripen until well into the autumn, ifat 
all, When they do ripen, the fruits are dark 
brown, slightly flattened and about 4cm 
(13in) long. The outer part of the fruit is 
leathery and inedible. This splits open when 
ripe to release the inner stone. 

Ornamental varieties The almond trees s0 
commonly planted in streets and gardens are 
usually cultivars (cultivated varieties) oF 
hybrids, of which the most popular is Prumus 
‘Pollardii’. This is a hybrid between the 
almond and peach and has spectacular large 
flowers. 

Almonds, whether cultivars or hybrids. 
well suited to streets and small gardens where 
there is often not the s e to plant larger 
trees; they are especially liked for the splash 
of colour they provide early in the year. 

Edible or poisonous well as all the 
cultivars and hybrids of almond that have 
been developed, there are two naturally 
occurring varieties that haye been know! 
since antiquity. These look exactly the same 
as each other, but they differ in one crucial 
aspect: their nuts. In one variety they are 
edible but in the other they are deadly 

oisonous. The variety with edible nuts > 
called the sweet or edible almond (botanically 
it is known as Prunus duleis var. dulcis). st 
poisonous variety is called the bitter almon® 
(Prunus dulcis var. amara). Its bark, leaves 


re 


aa 


immature fruit 


Above left; The leaves, 
flowers and fruits of an 
almond tree. When young, 
the fruits are yellow to 
grey-green, tinged with 
red and densely covered 
with velvety hairs. The 
fruits do not ripen until 
well into the autumn, 
when they turn brown and 
the leathery outer layer 
splits open to release the 
hard inner stone. Inside 
this stone is the edible 
kernel 


Above; The almond is 
closely related to the plum, 
peach, apricot and cherry, 

all being members of the 
genus Prunus, The 

similarity can be seen most 
clearly in the fruit. Its 

velvety grooved surface gives 
it a close resemblance to 

the peach in particular. 


Left: The bark of an almond 
tree is very dark and 
cracked into small plates, 
but on many varieties the 
bark is lighter due to the 
presence of pale bands of 
lenticels, 


and fruits are all rich in prussic or hydro: 
cyanic acid and, if eaten, cause cyanide 
poisoning. It has been estimated that 50 bitter 
almond nuts are enough to kill most adults 
and as few as 10 could prove fatal to a small 
child. Not surprisingly, the ornamental 
almond trees planted in streets and gardens 
are all derived from the sweet rather than the 
bitter almond, 

Cultivated almonds Both varieties of al- 
mond are grown today, though the sweet 
almond is, commercially, by far the more 
important since it is the source of almond 
nuts. In Britain, the climate is not suitable for 
the production of good-quality nuts; we im- 
port almond nuts mainly from the USA, 
Italy and Spain 

For eating as dessert nuts, the 
nest-shelled varicties are the most desirable, 
but they are also expensive since they are not 
cultivated on a wide scale, Many almonds are 
ground into a paste and used for making 
marzipan, or are crushed to extract oil, 

A more important source of almond oil 
however, is bitter almonds. The oil has fir 
to be treated to remove the poisonous prussic 
acid, and then it is sometimes blended with 
the more expensive oil of sweet almonds to 
improve its quality. Whether blended or not, 
almond oil isan important ingredient of many 
cosmetic preparations, particularly hand and 
fuce creams. From almond oil, essence of 
almonds can be extracted for use in cooking, 
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ARABLE FIELDS 
IN THE SPRING 


Arable fields lie undisturbed all winter, but as spring 
arrives they come to life. The farmer busies himself 
with tractor and plough, and intrepid insects, birds 
and other animals prepare to take their chances in 

this risky environment. 


Above: A mob of gulls 
wrangle over the insect 
grubs and worms exposed by 
the plough as it turns the 
soil over in preparation 
for the new season’s crop. 
The arable field is a rich 
source of food for any 
creatures adaptable and 
fearless enough to take 
advantage of such 
Opportunities as this 
~unpredictable and 
shortlived as they are. 


At the beginning of Spring the farmer brings 
his tractor for the first time in the year to the 
arable fields. All through winter the land has 
been left alone, and the heavy machinery 
stayed in the shed. Since the soil is far wetter 
in winter than it is in summer, no farmer can 
tisk the damage heavy vehicles inflict by 
reducing soaking wet soil to useless, com- 
pacted mud. 

As the days grow longer, the warmth of the 
sun gradually dries out the land. The water 
evaporates from the surface, and at the same 
time runs off the soil into the drains and 
ditches, which carry jit away, lowering the 
level of water in the ground (the water table), 
If the soil is light and sandy, it dries relatively 


fast, but if it contains a greater amount of 
clay it has a denser consistency, and dries out 
more slowly. By the time the clay soils are 
dry enough to work, the season may be wel 
advanced. Each farmer has to know his land 
and carefully assess the best time for starting 
work on it 

Winter cereals As the soil dries, it warms 
up. Then overwintered cereals (sown the 
previous autumn) begin to grow vigorously. 
pushing new roots into the drained and 
aerated earth. The new growth loosens the 
soil around the tiny stems, and one of the 
first jobs for the tractor may be to haul a 
roller over the young crop, firming and pres 
sing the soil; this helps to prevent excess 
evaporation during the warm days that lie 
ahead. Crushing the young foliage also a 
courages the formation of extra shoots. “ne 
may result in a higher yield. . 

In modern farming, autumn sowing |S mor 
widespread than it used to be. Wheat !s aie 
only crop that was traditionally sown bs 
autumn, and autumn sown wheat (winter 
wheat) is the kind that is usually seen today: 
In recent years, however, high yielding want 
varieties of barley have also become suit 
popular. This change has been made poss!? * 
only by the widespread use of chemical aa 
killers. As soon as the previous harvest 4 
been gathered in, the stubble is burnt and ie 
Paraquat, a weedkiller that destroys Br ner 
plants of any kind, is liberally applied. 


Below: Before the ears form 
on young corn in late 
spring, it is difficult to 

tell one species from 
another. The best way is 

to examine the leaf at its 
base. Barley has prominent, 
pointed auricles (small 
leaf-like structures that 

look a bit like ears) that 
Spring from the point where 
the sheath becomes a leaf 
blade; wheat has smaller 
auricles with whiskers; 

oats have none at all 


Circles of atree 


entrance to their run or 
bolt holes. Here they are 
safe from a surprise 
attack by any fox, a stoat 
or a weasel that might be 
skulking at the edge of 
the field 


ae 


peas 


Rabbits feed . 
young cerea i 
leave semicircular grazed 4 
patches at the edge of the 4a 
field. They venture no 
further into the open 7 
field, but stay within a Loin VEN 
certain distance of the te 
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sowing, the crop is treated as it grows with 
selective weedkillers. These destroy only 
broadleaved plants and do no harm to the 
crop 

One consequence of the use of selective 
weedkillers is that the more colourful species 
of weeds are much less common in arable 
fields than they used to be; in their place, 
couch grass, blackgrass and wild oat have 
increased. These plants have long, narrow 
leaves, similar to those of the cereals; any 
weedkiller that destroys them would have an 
equally deadly effect on the growing corn 
The same applies to the ‘volunteers’—un- 
planned offspring of the previous season’s 
crop. The darker green colour of wheat is a 
common sight in a field of winter barley, for 
the ear of wheat often breaks apart and 
scatters its grain during harvesting. One of the 
main reasons for stubble burning in autumn Is 
to destroy this grain and keep the suceeding 
crop relatively pure. 


spring sowing is based on entirely different 
principles. Instead of relying on chemical 
weedkillers, the farmer ploughs and harrows 
the land repeatedly in autumn. This causes 
the majority of the weed seeds in the ground 
ate and seedlings begin to grow, 
only to be buried and killed the next time 
the harrow or plough is used. The plough- 
shares also tear apart and destroy the 
perennial roots of couch, bindweed and 


ie 


pring sowing The traditional system of 


creeping thistle. The land is then left to 
weather over the winter, The heavy clods are 
broken down by frost and rain, and by spring 


the bare soil is in the soft, friable state most 
suitable for crumbling and smoothing down 
to make a seed bed ‘ 

As soon as the land is dry enough, the 
farmer sets to work with the harrow, stirring 
up the top layers and crumbling them to the 
required tilth (fineness of consistency). In the 
process, a large number of soil-dwelling grubs 
are turned up, including click beetle larvae 
(wireworms) and the larvae of cockchafers 
and craneflies. Big populations of 
insects can do substantial dama 


these 


ve Lo growing 
crops, and the farmer has reason to be thank- 
ful to the gulls, lapwings and rooks which 


Below: The arable field is dominated by a 
single plant species (a monoculture) 
Between these neat rows, the slightest 
anomaly is apparent to hungry eyes. The 
eggs in this stone curlew’s nest are unlikely 
to escape the attention of foxes or crows, 
despite their good camouflage 
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descend on the disturbed earth to feast on 
the unwelcome grubs 

Going for the main chance Fluttering and 
hopping after the tractor, the birds demon- 
strate a way of life that is the key to success 
for all species of plants and animals in the 
arable field opportunism, In the surrounding 
hedgerows and woods, spring is a regular and 
predictable phenomenon; these habitats are 
comparatively rich in plant and animal 
species, and their communities experience 
little change in conditions from year to year. 
In the field, however, the character of the 
season is determined every year by the farmer, 
by the machinery and materials at his dis- 
posal, and by such changing factors as the 
state of the market and agricultural fashions. 
The wild plants and animals must fit in where 
they can. Only the most resilient, prolific or 
adaptable can survive on ploughland over a 
long period. In the short term, the field plays 
host to a succession of visitors or temporary 
residents, which make the most of every lull 
ctivity or, in the case of the birds following 
‘row, turn the disruption to their own 
advantage. 

While lapwings and gulls foraging for grubs 
are welcome, pigeons coming for the seed are 
a pest, The seed corn also attracts other, more 
stealthy raiders: wood mice and field voles 
emerge at night to carry it off to their 
burrows. 

Growing corn Within a few days of sowing, 
the seed germinates and a faint haze of green 
spreads over the dark earth. As the young 
plants grow, they make a succulent meal for 
a variety of grazing animals. Near large 
areas of woodland, for instance, the crop may 
be at risk from herds of deer. Despite their 
size, however, deer are less of a problem than 
rabbits. Before myxomatosis devastated the 
rabbit population in the 1950s, farmers 
reckoned it a waste of time trying to grow 
crops in fields adjoining woodland. As soon 
as the seedlings emerged from the ground, 
the rabbits appeared on the field and nibbled 
them down to the roots. Even now, although 
much reduced in numbers, rabbits can cause 
considerable damage. 

As the season advances, ears begin to form 


Above: Spraying a newly 
sown field. The spray is a 
weedkiller that kills 
grasses as well as broad- 
leaved plants. It can be 
applied only in the few days 
before the seed germinates 
It does no harm to the 
ungerminated seed, but 
kills weed seedlings that 
have sprouted in response 
to cultivation. This is the 
only way to deal with the 
grass weeds that infest 
cereals, other than pulling 
them up by hand 


Right: Broadleaved weeds 
are rarely tolerated in 
valuable crops such as 
wheat, but here field pansy, 
field speedwell and field 
forget-me-not are growing 
in a field of rye grass. 


Below: A cock pheasant 
visits the arable field for 
food. In spring it may 

eat a good deal of 
germinating seed, but the 
pheasant is so valuable as a 
game bird that it is preserved 
—temporarily—from 
retribution, 


on the winter corn, and the farmer applies 
a top dressing of nitrogen to encourage the 
growth of the grain. Applied too early, the 
fertiliser merely makes the stalks of the corn 
grow longer, and increases the risk of the crop 
being knocked flat by bad weather. So the 
farmer carefully monitors the stages o! 
growth, while keeping a sharp eye out for 
signs of pests or disease. At one time a variely 
of precautionary pesticide sprays were 4p- 
plied in the spring. This is now out of fashion. 
partly because of the expense and partly 
because repeated blanket application simply. 
gives rise to new strains of pests, capable of 
resisting the effects of the spray. This cao 
render the chemicals obsolete within a few 
years. The modern farmer sprays only when 
absolutely necessary. 

Perilous habitat Some of the visitors to the 
fields may be tempted to stay. The partridge: 
picking its way sedately between the cor 
stems in search of slugs and insects, ™!Y 
decide to nest amid the growing crop: 
shares with the harvest mouse and the sky* 
lark a taste for the open fields that can lead! 
disaster; all these creatures are liable 
victim to the blades of the combine harvest®™ 


a 


NOISY CHURCH 
PARSONS 


If any one species of bird typifies the British 
countryside, it is surely the rook. But sadly the rook, 
or ‘church parson’ as it is known in some parts of 
the country, has been steadily declining in numbers 
for some years and no one yet knows why. 


Rook (Corvus frugilegus 
Member of the res Bey 
and the most sociable, 
Found as resident 
throughout the British Isles, 
though scarce in the 
uplands of Scotland and 
Wales and the Scottish 
islands. Length 46cm (18in). 


The rook is an integral part of our country- 
side and has become the subject of a con- 
siderable amount of folklore—though much 
of it is misleading. For example, the height 
at which it nests is said to be a sure guide to 
the weather that spring, high nests signifying 
fine weather and low nests bad weather. In 
fact, rooks tend to occupy the same nests each 


year. Another myth surrounding rooks is that 
they hold ‘parliaments’ in which social justice 
is supposed to be meted out to their peers. 

One piece of folklore about rooks is, how- 
ever, partly true. This is the adage ‘One for 
the rook, one for the crow, one to rot and 
one to grow’, which describes the fate of corn 
after sowing. Newly sown seed is an im- 
portant part of the rooks’ diet and great 
damage can be caused to crops. But the adage 
is wrong to suggest that crows are equally 
destructive. Most damage is caused by rooks 
and their distinctly smaller cousi the jack- 
daws. Crows are blamed only because they 
look so similar to rooks. 

Rooks and crows Distinguishing rooks from 
crows takes a little practice. Rooks are 
generally slightly smaller (about 45cm/18in 
long) than crows (47cm/19in long); their 
coats are glossy blue when seen at close 
range, whereas crows haye a duller plumage. 
More distinctive are the white patch of bare 
skin around the adult rooks’ bill and the long 
feathers around the upper part of the legs 
which resemble baggy trousers. Crows have 
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Crow 
Adult rooks have a 


distinctive white patch at 
the base of their beaks, and 
feathered legs that help to 
dis 
Juvenile rooks are more 
easily confused since they 
lack the face patch, but 
their ‘baggy trousers’ and 
smaller size help 

distinguish them from crows. 


inguish them from crows 


neither of these features. 

The juvenile rook is much more easily 
confused with a crow since its plumage is 
duller and it lacks the white patch at the base 
of its bill. But the young rook still has the 
‘baggy trousers’ and its smaller size helps to 
distinguish it. In flight, rooks can be distin- 
guished by their rounded tail 

Another adage, ‘One rook is a crow and 
a flock of crows are rooks’, attempts to 
distinguish the two species by their social 
behaviour. Unfortunately, this is not a 
reliable guide since rooks, especially juveniles, 
sometimes feed on their own and crows can 
form large flocks 

Courtship rituals Although the rook’s 
breeding season begins around March and 
April, courtship—an elaborate affair—occurs 
from autumn onwards, The courtship display 
involves the male energetically bowing with 
tail fanned in front of his existing or prospec- 
live mate. The female sometimes bows in 
return; more often she crouches, wings 
quivering, in a posture closely resembling 
that of a nestling begging for food—which is 
exactly what she is doing, for feeding forms 
an Important part of the courtship display 
The male and female usually pair for life 
but cach year the bond between two birds 
strengthened through displays. 

Communal nesting Rooks nest communally 
in rookerjes. These may contain as many as 
3000 nests but most have less than 50, 
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Above: A female rook 
(centre) begging for food 
from her mate (top right) as 
a part of courtship. The pose 
she adopts, with wings 
quivering and beak open, 

is like that of a begging 
nestling. The male responds 
by feeding her and so the 
pair bond is strengthened. 


Right: A rook’s nest 
consists mostly of twigs 
lined with moss, feathers, 
grasses and leaves. The 
eggs are greenish or blue 
with dark markings. 


ble material 


“ges, young and branchers 
etween three and fi 
The 


srey or brc 


s are 
wn markings. Thi 
days by just the fer 
which time the male feeds the f 
When the young hatch the mother bi 
ually, while the male f 
Once the chicks are abo 


whole family 


days old the female joins her mate in f 
them and also flies off by herself to feed 

The young leave the nest when the 
about 30 days old, At 
unable to fly and spend a few day 
around nearby nests. 
as ‘branchers’ 


this stage they ar 


climbin 
when they are known 
In rural areas branchers are 
Id each 


often killed in organised shoots he 


Right: Rooks typically 
breed in open country 
establishing their nests 
communally, high up ir 
These are the fami 


trees 
rookeries that can be seen so 
clearly in winter when many 


treos are bare 


Below right: Rooks probing 
for soil invertebrate 
earthworms and lary 
which form a major part of 
their diet. In feeding on 
them, rooks help both the 
farmer and the ge 
since many of these 
invertebrates are pests 

Yet rooks themselves are 
regarded as pests since they 
also feed off cereal grain 


uch as 


Jener 


May, Until the end of the last war they were 
taken to London and sold in the markets. 
Today, these shoots are still held in some 
areas—ostensibly to control the numbers of 
rooks (though to little effect), but also as a 
traditional part of country life 

When the young reach about three or four 
weeks old, they leave the rookery but remain 
dependent on the parents for food for another 
month. At this time, they noisily follow the 
adults in the fields and vigorously beg with 
quivering wings whenever one of them finds 
food 

Food supply Rooks feed predominantly on 
a diet of soil invertebrates, such as earth- 
worms and leatherjackets, and cereal grain, 
though the young receive a diet consisting 
mainly of invertebrates. Winter is a time of 
plenty for the rook since there are large 
numbers of soil invertebrates available and 
Winter-sown cereals provide an abundant 
source of grain 

In contrast, summer is often a difficult 
time for rooks, Grain is absent, since the 
summer crop will not yet have ripened, and 
invertebrates are often hard to come by, since 
many earthworms either become inactive or 
burrow deep into the soil beyond the bird's 
reach and leatherjackets have metamor- 
phosed into adult cranefl In southern 
England, rooks may be able to find some 
insect food in the form of caterpillars but, in 
general, invertebrate food is scarce in the 
summer, 

To make matters worse, rooks undergo 
their annual moult in the summer and they 
need a plentiful supply of food if they are to 
grow a new set of feathers. It is not surprising 
that peak mortality occurs at this time of 
year, mainly through starvation, Yet, over 
the year, rooks fare no worse than many other 
birds since they survive so much better than 
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most during the winter 

Declining numbers This century has seen 
Britain’s rook population decline steadily; 
numbers have fallen by half in the last 30 
years. Yet the summer drop in 
numbers has no lasting effect, nor are control 
efforts by farmers responsible~at least 5( 
of branchers shot in the spring would die from 
starvation the following summer, anyway. A 


annual 


possible factor, and one often quoted, is that 
Dutch elm disease has helped to reduce the 
rook sites for 
rookeries. But this seems unlikely. In areas 
where this disease has been particularly 
severe, the rooks have simply moved into 
other trees for nesting. 

Rook populations have been declining in 
many other parts of Europe, apart from 
Britain, and it is now thought to be due to 
widespread agricultural or climatic changes. 
But more reseach is going on to find out the 
exact causes. 

So far, there is no sign that the rate of 
decline of the ‘church parson’ is even slowing 
down, but it must be hoped that it will soon 


population by destroying 


Winter survival 

It may m strange that 
winter rather than summer 
is the season of plenty 
for rooks, Yet the same 
situation holds for other 
species of birds, such as 
starlings and jackdaws. 
which have a similar diet 
to that of rooks, For all 
these species the high 
survival rate during 
winter is a fairly recent 
phenomenon created by 
farmers providing an 
abundant source of winter 
food in the form of seed. 
Other omnivorous 
feeders, such as song 
thrushes, that are less 
able to take advantage of 
man’s activities can suffer 
badly in bad winters. 

The winter of 1962-3 
killed many of these birds 
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Early in spring, as soon as the bright yellow 
primroses begin to flower in hedgerows and woods, 
bee flies make their appearance. We have 12 species 

of these pretty little insects that look just like 


bumblebees 


Above: Bombylius major 
seen here feeding on bugle 
s the most common of the 
12 species of bee fly in the 
British Isles. It has six 


long thin legs, a very long 
proboscis, and a rounded 
furry body covered with 
tawny orange hair. It also 
feeds on the nectar of 
ground ivy, dandelion. 
violets, lungwort and sallow 
blossom, and many other 
spring flowers including 
such garden species as the 
grape hyacinth. 
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and buzz like them, too. 


Although rarely seen in the north, the bee 
fly Bombylius major, a member of the Diptera 
(true flies), is common in southern parts of 
the British Isles. You can often see this tiny 
insect flyin: 


g low and hovering over flowers; 
occasionally it makes a light landing on one 
pair of legs, with wings still rapidly vibrating 
and pokes its long tubular tongue into the 
flower to sip nectar 


To watch a bee fly you 
need to approach it carefully and make sure 
your shadow does not fall on it; if you make 
any sudden movement, it will be gone. 

B. major is one of a dozen related species of 
bee flies found in Britain and it is, perhaps, 
the commonest and most easily seen 

A parasitic life cycle The female bee fly 
lays her eggs on the ground near the nest 
holes of various species of solitary bees. On 
hatching, the young bee fly larva, despite 
having no true legs, quickly wriggles its way 
into one of these holes and takes up residence 
inside. At first it feeds on the pollen and honey 
stored by the solitary bee for its own larva. 
After its first moult, however, the bee fly grub 
changes from a vegetarian into a carnivore 


and attacks the bee’s own larva, first eating 
the non-vital organs and finally, when it is 
fully grown, killing its unwilling host 

Bee fly pupae have been extracted from the 
nests of solitary bees, so it seems that bee 
flies grow to maturity within their host's 
home, only emerging as adults in spring 

This sudden switch on the part of the bee 
fly larvae from a vegetarian to a meat diet 
is remarkable, and unusual among insects 
especially since the larva returns to a diet of 
nectaras an adult 

Round-bodied bee flies Bomby/ius major has 
the characteristic rounded, furry body of 
most bee flies. It is 12-18mm (4-gin) long and 
can be identified by the irregular but broad 
and clearly defined brown margin running 
along the front surface of its wings, from the 
tip to where they join the thorax. B. discolor 
is much the same size, but has spotted wings 
with variable brown patches. Its pupa has 
conspicuously large hooks and bristles, by 
means of which it works its way to the surface 
of the soil, where its old pupal skin can some- 
times be seen sticking out of the surface after 
the adult fly has emerged 

There are four other species of the genus 
Bombylius. B. canescens is slightly smaller 
than B. major and, as in most species of this 
family, the female is slightly longer than the 
male, The species shows a readily recog 
nisable external difference between male and 
female. The wings of the female are normally 


quite clear, whereas with the mal 


suffused a dark gp sh-brown from th 
thorax outwards for about half their | 

and mainly towards the front « The bod 
hairs of both sexes are gen att thet 


interspersed with some yellow hairs wh 


give this fly a rather greyish appearance in 


some lights. Both sexes h s fringe of black 
hairs behind the eyes. They are thought t 
parasitise larvae of Andrena and Collete 


bees and are widely distributed as far north a 
Scotland 

Bombylius minor is about 22mm (tin) long 
the wings of the male are usually darker than 
those of the female. There are orange hairs 
on the ends of the legs nearest its body and 
white hairs on the upper part of its face 
The two other species, B. venosus and B. ater, 
are uncommon and very difficult to tell apart 
from each other. 

Hairy bee flies The three species of the 
genus Villa (meaning ‘hairy’)—V. cingulata, 
V. circumdata and V, modesta—are not easy to 
distinguish either. They are among the larger 
species of bee flies and have somewhat square- 
ended bodies, unlike those of Bombylius 
species, which are markedly rounded. They 
are not conspicuously coloured and rarely 
attract attention. There are a few dark mark- 
ings on their wings 

The larvae of Villa bee flies parasitise 
caterpillars of moths as well as the larvae of 
ichneumon flies. Some Villa larvae 
attack the grubs of true flies of the Tachinid 
family. (Tachinid larvae are internal para- 
sites, mainly of other insects.) We thus have 
the interesting situation of a parasite (the 
Villa larva) parasitisi nother parasite (the 
ichneumon larva). In fact, they belong to a 
very small group of insects that are known 
as the hyperparasites. 


also 


Above: Thyridanthrax 
fenestratus, a dark-coloured 


bee fly, is found on sandy 
heaths. 
Below: Bombylius minor has 


a southern distribution and 
is particularly common in 
south-west England. Here it 
is feeding on bell heather 
Its long, thin larvae 
parasitise the nests of 
Colletes bees and feed on 
the honey and pollen stored 
by the host. When the 
larvae moult, however, they 
become carnivorous and 
prey on the bee larvae 
within the nests. 

The name Bombylius means 
the buzzing one’. 


Bombylius major 


Like those of B. discolor, the pupae of 
Villa bee flies are heavily armed with hooks 
and bristles-no doubt essential since the 
pupae must break out of the host's dried 
larval or pupal skin before the adult flies can 
emerge. As with other members of this fam- 
ily, the Villa species are sun lovers, preferring 
the warm sandy heathlands of the south 
V. modesta, in particular, seems to be a 
typical fly of coastal sand dunes. 

Some other species Our three remaining bee 
flies all belong to different genera. Thyrid- 
anthrax fenestratus is usually associated with 
bare patches of ground on sandy heaths. It 
is about the same size as B. major and has a 
narrow black body adorned with a few con- 
spicuous white tufts of hair. Its wings are 
mottled on the inner two thirds with a vague 
brown U-shaped pattern. 

Phthiria pulicaria, a very small species little 
more than 3mm long, is yellowish-grey and 
conspicuously hairy. The proboscis through 
which it sucks up nectar from flowers is 
rather long for the size of the bee fly. This 
species seems to prefer coastal regions where 
it can occasionally be seen in large numbers on 
composite flowers such as ragworts, hawk- 
weeds, sowthistle and sometimes sea-aster. 

Anthrax anthrax is our last species of bee 
fly. As its name emphasises (“anthrax’ means 
coal or carbon), it is a dark-coloured insect. 
It is slightly smaller than B. major and is 
rather rare. 
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CHERRIES FROM 
THE ORIENT : 


For hundreds of years, cherry trees have been 


cultivated in the Far East for their ornamental 
blossom. These same trees are now being planted 
in Britain, where they bring a welcome splash of 
colour to our towns and cities in spring. 


Among the most attractive of all the trees 
in Britain are the ornamental cherries, so 
called because they are planted for their 
appearance rather than for their fruits, which 
are usually inedible. Ornamental cherries are 
becoming increasingly popular in towns and 
cities since many are small compact trees, 
ideal for growing in the confined space of a 
street or a small garden 

There is now a wide range of varieties to 
choose from, with differing flower colours 
and branching patterns. Even outside their 
flowering period, some ornamental cherries 
have distinct and beautiful barks and on 
many the leaves are brightly coloured, both 
in spring when they emerge and in autumn 
before they fall 

Oriental cherries Britain’s native cherries, 
the gean or wild cherry and the bird cherry, 
have been valued for their ornamental quali- 
ties for hundreds of years, but almost all the 
ornamental cherries being planted nowadays 
originate in the Far East, especially in China 
and Japan. Both these countries have a 
profusion of cherry species growing wild 
which have long been cultivated for their 
Ornamental value rather than for their fruits. 


In Japan, especially, flowering cherries are 
venerated. Temples, shrines and other holy 
places are planted with them; they are 


frequent subjects for Japanese art; and there 
is a host of legends and traditional stories 
surrounding them, Japan is famous for its 
massed plantations of cherries, which attract 
hundreds of thousands of visitors at blossom 
time each year. 

The oriental cherries were introduced to 
Europe during the 19th century, when trade 
routes to the Far East were opened up. But 
many of the varieties that had been cultivated 
in the East for so long arrived in Britain only 
during this century. Their introduction and 
subsequent popularisation was due to one 
man Captain Collingwood Ingram. 

Japanese cherry The first oriental cherry to 
be introduced to Britain was the Japanese 
cherry (Prunus serrulata), also known as the 
oriental cherry. It arrived in Britain in 1822 
from Canton in China, though it is more com- 
monly grown in Japan, where varieties of this 


a 


species are greatly treasured and known as 
Sato Zakura (Japanese for ‘village cherries’) 
Despite its popularity in Japan, this spec 
actually native to China but was introduced 
to Japan many hundreds of years ago. 

The Japanese cherry is the most widely 
planted ornamental cherry in Britain. Of the 
hundreds of varieties that have been developed 
around the world, at least 60 are grown here 
They differ mainly in the colour and arrar 
ment of the flowers and in the flowering 
period. They all have purple-brown birks 
with rows of protruding lenticels. The leaves, 
which are oval with a long tapering point and 
toothed margins, turn a handsome pink, red 
or golden-yellow in the autumn. Japanese 
cherries can grow as tall as 15m (SOft), but 
most are much shorter than this. 

Common varieties The most popular variety 
of Japanese cherry grown in Britain is 
*Kanzan’, which bears masses of deep pink, 
double flowers in April. So many flowers are 


es is 


‘Tai-Haku’ 


Above: Most ornamental 
cherry trees in Britain are 
varieties of the Japane 
cherry; two common ones 
are ‘Tai-Haku’ and 
Amanogawa 


Opposite: A Sargent’s cherry 
in blossom. This species is 
one of the earlier cherries to 
flower. 


Below: ‘Kanzan’ is the 
most widely planted of all 
the Japanese cherries 
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Above: The variety ‘Cheal’s 
Weeping’ has pink or white 
flowers, which appear at 
the same time as its leaves, 
usually in late April. This 
variety often has a lop-sided 
shape. 


Right: The Yoshino cherry 
a popular hybrid flowering 
in March or April 


spring 


becomes dark gree 


when mature 


summer 


turns orange 
or crimson 


autumn in September 


produced that the branches, whic 
of the y 


‘or most 
ear are fairly upright, hang down 
under the weight 


Another commonly grown variety is ‘Shim- 


idsu’, which has pendulous branching clu 
ers of flowers. 


Each cluster con: of three 
to six large, white, double flowers. They open 
just after “Kanzan’ in late April or early May 
Two other common varieties with very differ- 
habits are ‘Amanogawa’ and ‘Cheal’s 
The former has a narrow upright 
shape and resembles a Lombardy poplar; its 
flowers are pink and semi-double. The latter 
variety has very pendulous branches that may 
almost touch the ground; its flowers can be 
either pink or white. Both these 
flower earlier than *Kanzan’ 

The variety “Tai-Haku’ has a most unusual 
history. In 1923, Captain Collingwood Ing- 
ram noticed an unusual cherry tree growing 
in a garden in Sussex. At first he could not 
identify it; but, during a visit to Japan, he 
discovered that it used to grow there but 
became extinct during the 18th century. The 
Japanese called it “Tai-Haku’. Ingram later 
reintroduced it into its native country, but 
no one yet knows how it came to be growing 
in a Sussex garden, The flowers of ‘Tai- 
Haku’ are white and spectacularly large- up 
to 8cm (3in) across, which is larger than those 
of any other variety 

Sargent’s cherry Another popular orna- 
mental species is Sargent’s cherry (Prunus 
sargentii), This is named after Charles Sar- 


varieties 


covered it growing on the slopes of Mount 
Fujiyama, Sargent’s cherry sometimes grows 
as tall as 20m (65ft), which is a notable height 
for a cherry. The bark resembles that of the 
Japanese cherry, except that it is smoother 
and glossy. The flowers open in the middle of 
April and are borne in clusters of two to five 
densely massed along the branches. The flow- 


ers themselves are pink and single 

The leaves on a Sargent’s cherry are also 
attractive. Appearing slightly after the flow- 
ers have opened, they are reddish-purple at 
f and, with the pink flowers, make a 
striking combination of colours. As the 
leaves mature they turn dark green, but in 
autumn become a spectacular bright orange 
or crimson, Sargent’s cherry is one of the 
es to change colour in the autumn, 
early as the beginning of September. 
its leaves resemble the leaves of a 


often as 
In shape 
Japanese cherry. 

Rose-bud cherry This is another species of 
ornamental cherry native to Japan. The rose- 
bud cherry (Prunus subhirtella)—also known 
as the spring cherry—was introduced to 
Britain in 1895. There are many varieties of 
this species, including those with double 
flowers and others with a weeping habit. But 
one variety in particular, ‘Autumnalis’, is 
especially popular since it flowers throughout 
the winter. Not surprisingly, it is also known 
as the winter-flowering cherry. The majority 
of its pale pink flowers appear in November 
or April, but in between these months a small 
number of flowers regularly appears on its 
otherwise bare branches. 

In the wild, the rose-bud cherry can grow to 
a height of 20m (65ft), though cultivated trees 
are usually much smaller 

Tibetan cherry Not all ornamental cherries 
are grown for their flowers. The Tibetan 
cherry (Prunus serrula) is planted primarily 
for its unusual and attractive bark. In autumn 
the outer bark peels away in narrow bands 
from the trunk and branches to reveal new 
bark of a rich mahogany-brown colour with 
rings of paler lenticels. Unfortunately, the 
flowers are relatively insignificant for an 
ornamental cherry, being small and white. 
Since they emerge at the same time as the 
leaves, they tend to be obscured 

The Tibetan cherry is native to western 
China and was introduced to Britain in 1908 
In cultivation it grows to a height of about 
8m (25ft). 

A profusion of hybrids These four species 
and their varieties cover most of the orna- 
mental cherries grown in Britain. But there 


Shapes of trees 


Most varieties of Japanese cherry are 

small trees, usually around 3-4m (10-12ft) 
high, with an open, spreading crown (1), 
buta few have radically different habits. 
The Variety ‘Cheal’s Weeping’ (2) has a 
Weeping or pendulous habit in which its 
branches reach almost down to the ground. 
Another Variety goes to the opposite 
extreme. This is ‘Amanogawa’, which has 
an upright, columnar habit (3) and is said 
to be fastigiate. All its branches are short 
and swept strongly upwards from a central 


Stem, So that the tree resembles a small 
Lombardy poplar, 


are also many hybrids that have been 
developed from these and other species. One 
particularly common hybrid is the Yoshino 
cherry (Prunus x yedoensis), which is a cross 
between the rose-bud cherry and the Oshino 
cherry. The Yoshino is one of the earliest 


cherries to flower, appearing in March. The 
single flowers are pink or white. Many other 
hybrids and varieties are still being developed. 


Above: The Tibetan cherry 
is unusual among ornamental 
cherries in being planted 

for its brightly coloured 

bark rather than its flowers, 
Its bark is at its best in the 
autumn, when the outer 
layer peels away in bands to 
reveal rich mahogany- 
colour new bark. 


PRIMITIVE ISLAND 
SURVIVORS 


Sheep were first introduced to Britain around 
five thousand years ago. Pushed westwards by 
later introductions, these early colonizers were 
eventually confined to a few Scottish islands 
but have since been reintroduced to the mainland. 


Above: The behaviour of 
Soay sheep resembles that 
of true wild sheep. They 
form groups which occupy 
definite territories, except 
during the rut when the rams 
extend their range and 
compete with other males 
for females, This group is 
grazing at Glen Bay on 

St Kilda Island, 


Opposite: The sheep on 
North Ronaldsay exist for 
most of the year on a diet 
that consists almost 
exclusively of seaweed, 
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The sheep was one of the first animals to be 
domesticated, probably in Mesopotamia 
sometime before 80008c. Most of the dom- 
esticated breeds of today come from sheep 
of that area, spread by nomadic tribes and by 
military conquest. 

Four main types of wild sheep exist today: 
the moufflon which is found in Corsica, 
Sardinia, Turkey and Western Iran, the urial 
of western Asia and Afghanistan, the argali 
of central Asia and the bighorn of northern 
Asia and North America. 

One of the features that distinguishes 
domestic sheep from their wild relatives is 
their long, fat tails. This feature is not 
always noticeable because in Britain sheep 


are usually docked (the tails are cut short) 
Why sheep with long, fat tails should have 
been bred has not been satisfactorily ex- 
plained. In the process of domestication 
many sheep have also become polled (horn- 
less) and white wool has become increasingly 
common, especially since Roman times. 

Feral sheep of St Kilda Archaeological 
evidence—bones from Windmill Hill in Wilt- 
shire—suggests that the sheep that first reached 
the British Isles around 3000Bc were of the 
e. The Soay is the most primitive of 
ated breeds of sheep, bearing a 
emblance to the wild moufflon of 
Corsica * is a Norse word which means 
‘sheep is , and until the 1930s Soay sheep 
were confined to the rocky St Kilda islands in 
the Outer Hebrides. They still exist as a feral 
group on one of the islands, Hirta, but they 
have also been brought to the mainland and 
have bred so successfully in captivity that 
a significant population now exists in several 
flocks throughout the United Kingdom. 
Some have been exported to the mainland of 
Europe and to North America. 

The Soay are small sheep, with short, 
brown fleeces of very fine wool which they 
shed naturally in early summer. Like wild 
sheep, they cannot be controlled by dogs as 
they scatter when alarmed rather than form a 
group as do most domesticated breeds. 

Unlike most improved domestic breeds of 
sheep, the Soay does not require the constant 


strong re: 


rx oi we a) 
attention of a shepherd. It can survive on 
land of low fertility and can utilise poor 
quality vegetation which would not provide 
enough nutrition for a modern breed. It can 
fend for itself in winter when other breeds 
need to have fodder supplied. It does not 
need to be sheared because it sheds its wool 
naturally, gives birth without complication 
and does not suffer from common sheep 
disorders such as foot rot. Its independent 
spirit enables it to survive in conditions where 
more passive and docile modern breeds 
would die. 

Not only is the Soay cheap in labour costs, 
itis very efficient in terms of input in relation 
to output. Two hundred and twenty four 
Soays can be maintained on the food supply 
Tequired to maintain a hundred Oxford 
Downs, a popular modern breed. For these 
feasons the Soay is now being used to help 
reclaim land of low fertility such as the waste 
sand tips from the china clay industry in 
Cornwall. In this way lamb and mutton can 
be produced from land which would other- 
wise be unproductive. 

The seaweed eaters On-the island of North 
Ronaldsay, the northernmost island in the 
Orkney archipelago, there is another breed 
with the Same qualities of hardiness and 
thrifliness that the Soay possess. Sheep are 
normally £rass-cating animals, but for most 
of their lives the North Ronaldsay sheep are 
excluded from the fields of their native island 


= 


SOAY 


Wt of ewe 26kg (57/b) 
Colour of wool Fawn or 
chocolate. 

Horns Rams always, ewes 
generally 

Tail Short. 


NORTH RONALDSAY 
Wt of ewe 27kg (60Ib) 
Colour of wool Various 
shades of brown and grey. 
Horns Rams always, ewes 
generally 

Tail Short 


SHETLAND 

Wt of ewe 37kg (82Ib) 
Colour of wool White 

blue, grey, brown, black 
Horns Rams generally, ewes 
hornless, 

Tail Short 


MANX LOGHTAN 

Wt of ewe 40kg (88Ib) 
Colour of wool Brown 
Horns Rams 2-6, ewes may 
be hornless or have up to 

6 horns. 

Tail Half length. 


HEBRIDEAN 

Wt of ewe 39kg (86!b) 
Colour of wool Black 
Horns Rams 2-6, ewes may 
be hornless or have up to six 
horns. 

Tail Half length 


North Ronaidsay 


Manx Loghtan 


Hebridean 
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and are restricted to the stony beach by a 
high stone wall which completely surrounds 
the island. They have adapted very success- 
fully to this unusual environment and now 
exist for most of the year ona diet of seaweed 
This has resulted in physiological changes, 
which have aroused much scientific interest 
Although seaweed inhibits the absorption of 
dietary copper, the North Ronaldsay has 
developed such an efficient system to over- 
come this effect and to absorb copper that, 
on a normal sheep diet, it frequently suffers 
from copper poisoning. 

The North Ronaldsay sheep resembles the 
Soay in temperament and like the Soay, does 
not react to dogs in the same way as improved 
breeds, making the gathering of a flock a 
major undertaking. 

A flock of North Ronald heep is kept 
on the island of Ling Holm which was pur- 
chased by the Rare Breeds Survival Trust in 
1973. They have proved considerably more 
successful than the Cheviot, a modern, docile 
breed which previously populated the island 

A breeding group of North Ronaldsay 
sheep has also been established on the 
Guernsey island of Lihou, where they have 
exhibited yet another unusual characteristic, 
Most sheep dislike water and a wet fleece is 
heavy weight for a swimming animal. How- 
ever, this does not deter the North Ronaldsay 
sheep. Lihou is connected to the mainland by 
a causeway which is covered at high tide; 
when the sheep become stranded on the main- 
land, they show no hesitation in jumping into 
the sea and swimming back to Lihou. 

The North Ronaldsay is not a powerful 
sheep, but it is small and tough and its wool 
forms a matted, protective layer near the 
skin. 

The best wool Shetland sheep produce bet- 
ter quality wool than any other British breed 
of sheep. Traditionally the international 
reputation of the Shetland Islands’ woollen 
industry was based on the woo! of this breed, 
which is renowned for its fineness and soft- 
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Above: Shetland sheep have 
to a degree retained the 
characteristic of shedding 
their fleece; until the 
relatively recent 

introduction of shears, 

they were rooed (plucked) 
rather than sheared. Their 
wool is softer and finer than 
that of any other British 
breed and occurs in a variety 
of natural colours. It also 
fetches the highest prices. 


ness. Top 


ality Shetland wis are « 
that they can be drawn throug! 


a weddin 
ring, while Fair Isle sweaters knity d 
traditional patterns that are handed ¢ 


within from generation to ge, 


wn 


a family 


tion, take advantage of the natural col — f 
the Shetland woo! 7 
Other breeds have been introduced Into t 


Shetland Islands in recent times: but ma 
crofters have retained the native breed 
in the last decade there has been a reviy 
interest in sheep with naturally 
wool 

Two other interesting breeds have orig n 
ated from the islands around Britain 
multi-horned Hebridean and Manx Loghtan 

The wool of the Manx Loghtan is chocolate 
brown next to the skin, but the ends of the 
fibres become bleached by exposure to sun 
light so that the animal appears to be light 
brown or fawn. Its wool is in great demand 
for hand-spinning and can be woven into 
very attractive, naturally coloured fabrics, 

Although several flocks of Manx Loghtan 
sheep have been established on the mainland 
of Britain, the centre for breeding remains the 
Isle of Man 

The Hebridean is very similar to the Manx 
Loghtan in many respects, but differs in 
colour—it is black. Flocks have been estab- 
lished for many years in the parks surround- 
ing stately homes in England and Scotland 

Recently the unusual and attractive appear- 
ance of the Hebridean and the other primitive 
island sheep has persuaded owners of amenity 
centres and farm parks to establish breeding 
groups; these can now be seen in 
places throughout the British Isles. 


many 


Multi-horns 


The distinctive feature 

of the Hebridean and 
Manx Loghtan is their 
horns. Unlike other breeds 
that are either hornless 
or have one pair of horns, 
they may have up to 

six horns, A ram, like 
this Hebridean, with four 
horns is an imposing 
sight. The larger pair 
grow upwards from the 
top of the head and can 
be dangerous when 
wielded by an angry 

ram. The smaller pair of 
horns grows from the 
side of the head, curving 
downwards and in 
towards the lower jaw. 
Breeding from four- 
horned sheep has caused 
the horns in some flocks 
to become weak and 
deformed. Also, the horn 
buds of four-horned 
lambs are easily hurt, 


 - 


CLINGING LAMPREYS 


OF RIVER AND SEA 


Lampreys—sole survivors of an ancient group of 
animals—start their life as larvae, buried in the 
mud of rivers. As adults, they have powerful 
suckered mouths which they use to attach 
themselves to stones or unsuspecting victims. 


Above: As adults, brook 
lampreys do not feed and 
have weakly developed teeth 
in their sucker discs. They 
use their discs mainly to 
attach themselves to stones 
to resist water flow. Other 
Species of lamprey have 
obvious, sharply pointed 
teeth which enable them to 
take firm hold of their 
victims, All of the species 
breathe through their rows 
of open gill slits while they 
are attached to surfaces by 
their sucker discs. 


Despite their eel-like appearance and aquatic 
lifestyle, lampreys are only distantly related 
to the more familiar fishes of seas and rivers. 
Lampreys form a group with primitive 
ancestors known as the jawless fishes, which 
differentiates them from true fishes which 
have jaws. 

Ancient ancestors There are three species of 
lamprey found in our waters—the lamprey or 
sea lamprey, which is the biggest species; the 
lampern or river lamprey; and the brook or 
Planer’s lamprey. Together with the similar- 
looking marine hagfishes, these lampreys are 
the sole survivors of a group of animals 
known as Ostracoderms, whose ancestry goes 
back many millions of years to the Palaeozoic 
Era. 

Lampreys have retained the character- 
istics of this ancient group. Instead of jaws, 
they have an oval disc at the head end 
equipped with teeth, the arrangement of 


which varies according to the species. Their 
gills open by a row of seven holes or pores on 
each side behind the eyes; and they have 
fleshy fins on the back, which are more or less 
continuous with the fin around the tail tip. 
None of them have pectoral, pelvic or anal 
fins, and there are no rays or spines in those 
fins that are present. They do not have bones, 
the skeleton being made up of gristle, and 
their backbone consisting of a rudimentary 
spinal cord, known as a notochord, with no 
individual vertebrae. Their elongated body is 
quite scaleless and always very slimy. 

Distribution The brook lamprey is widely 
distributed throughout Britain, although it is 
probably more abundant in lowland areas. 
The numbers of lampern and sea lamprey have 
declined in rivers where impassable weirs 
have been built, or where pollution has ex- 
tinguished the populations. However, the 
lampern is still common in the River Severn 
and many of its tributaries. The sea lamprey 
is, however, an uncommon animal except in 
some Scottish rivers. 

Early life in the mud Young lampreys are 
small and eel-like, reaching only 20cm (Sin) 
in length. Their fins appear as weak folds of 
skin on their backs, and their minute eyes are 
largely skin-covered. The mouth disc is small 
and narrow and there is no sign of the con- 
spicuous teeth of the adults. Identification 
of the young of the different species—often 
known as prides—is difficult as they are all 
similar in appearance. 

The prides live buried in river mud, where 
the current is slack—usually in backwaters or 
eddies. Their food consists of diatoms and 
other minute forms of life, and possibly 
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bacteria which they suck from the surface of 
the mud. Their mouth dises contain an in- 
tricate filtering mechanism which enables 
them to separate this food from Pe a 
mud particles. This larval stage of their life 
lasts for between five and cight years, after 
which they emerge from the mud and undergo 
a metamorphosis to become an adult lamp- 


pipreiatory lifestyle The adult lifestyle is also 
unusual; two extreme forms are found in the 
three British species. 

Both the sea lamprey and the lampern 
move downstream into the river mouth after 
metamorphosis and both become parasites on 
fishes. This is made possible by their sucker 
disc, which grips tightly to the skin of the 
intended victim, while the sharp teeth on the 
‘tongue’ in the centre of the disc bore a hole 
through skin and scales into the flesh. The 
structure of their primitive gill slits enable the 
lampreys to breathe while they are attached 
to their victim by their sucker discs. Special 
glands in the mouth produce an anti- 
t saliva so that the blood of the prey 
ely and the lamprey feeds on the 
body fluids until the fish is weakened. Most 
fish, made feeble by the attack, recover; but 
the wound is susceptible to bacterial and 
fungal infections. 

The sea lamprey ranges far out to sea 
during this feeding stage in its life history. It 
is often found attached to basking sharks, 


Above: A rare view of the 
larva of the brook lamprey, 
which normally spends this 
stage of its life buried in the 
mud. The larva, known as a 
pride, appears blind as the 
eyes are almost covered by 
skin. The gill openings are 
separate and distinct, and 
the sucker disc has yet to 
develop sufficiently so that it 
can attach itself to stones. 
Metamorphosis to the adult 
form takes place in the 
autumn 
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Sea lamprey (Petromyzon marinus). 
Length up to 1m (39in). Body yellowish- 
brown or olive, mottled with black or dark 
brown, with a yellowish belly. Two dorsal 
fins, widely spaced. Numerous large, 
yellow, sharp-pointed horny teeth on disc. 


disc teeth __ 


Lampern (Lampetra Huviatilis). Length 

up to 50cm (20in). Greeny-brown or grey 
back with golden yellow sides. Fin bases 
swollen when breeding and may look like 
‘one fin, Few cream-coloured teeth on 
disc, with 7-10 sharper teeth below centre. 
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Brook lamprey (Lampetra planeri). 
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and scars from its sucker have been seen op 
dolphins. The lampern, however, probably 
stays close to the estuary during this feeding 
stage, attacking many kinds of larger fishes, 
Instead of going out to sea, it may Migrate 
down river into streams, where it feeds on 
freshwater fishes. 

Non-feeding adult The brook lamprey 
moves only a little way down river from the 
area in which it spent its larval life and then 
returns to a suitable area upstream. This 
species is not parasitic and, in fact, does not 
feed at all once metamorphosis has taken 
place. This accounts for its weakly developed 
teeth in the sucker disc. It uses this disc only 
when attaching itself to stones to avoid being 
carried downstream by the current, or when 
moving small stones to prepare a spawning 
bed, 

Spawning grounds All three species spawn 
in rivers in the spring, the two migratory 
species (the sea lamprey and lampern) some- 
times travelling long distances upstream to 
find suitable spawning grounds. 

The lampern and sea lamprey choose @ 
spawning site with a pebbly bottom and 
coarse sand, usually partly in the shade. They 
attach themselves by their suckers to medium- 
sized stones and pick them up, moving them a 
little way from the nest site. The nest is 
further excavated by the lampern attaching 
itself to a larger stone and vigorously flapping 
its body upand down, thus dislodging thesand 
which is carried downstream, The small 
yellowish eggs are laid in the nest and, to 
ensure fertilisation, the male attaches himself 
to the female just behind her head, winding 
his body around hers as the eggs are laid. 

Brook lampreys also seek flowing water 
and partially shaded conditions for spawning: 
This takes place in April—or later, depending 
on the water temperature—in small streams, 
sometimes only 60cm (2ft) across. Brook 
lampreys are far from shy while spawning and 
can be scen in many streams at this time of 


flower tube 

T lower's lower lip provides a landing 
tag c alighting insect and the anthers 
led beneath the hooded 
ideally placed to brush against 


and stigma —conce: 


upper lip-are 


he hairy abdomen of the bee, depositing or 
receiving pollen 

The red dead-nettle is very similar in 
Appearance to the white dead-nettle, but the 
tem and upper leaves are often purplish 
while those of the white dead-nettle are 
always green. The flowers are smaller and 


pink or purple, with darker markings on the 
lower lip. They form dense whorls, crowded 
at the top of the stem, and they are pollinated 
by the smaller species of bees 

A third species, henbit (Lamium amplext 
caule), often grows alongside red dead-nettle 
where it is distinguished from the latter by its 
stalkless leaves which have fused edges, each 
pair encircling the stem, The pale purple 
flowers have long, slender corolla tubes and 
although it is visited by be henbit is 
unusual among the dead-nettles in being 
mainly self-pollinated 

The attractive spotted dead-nettle is a com- 
monly grown garden plant which is some- 


Z 
D AD NETTLE J times found as an escape from cultivation 
~ Its general appearance is very similar to that 

of the white dead-nettle, but it has purple 

LOOK-ALIKES flowers, However, it can be distinguished, 


even when not in flower, by the large, silvery 


white patch which runs down the centre of 
Oy beter pe Above: Red dead-nettle : rie Tene are sometimes known as 
gidead-nettle’s similarity to (Lamium purpureum) isan ctangeis and one species hawretained this 
the stinging nettle vanishes as oy Sometimes growing as.a__-48 ils common name. Yellow archangel is a 
soon as its hooded flowers garden weed. It flowers from _ Striking plant of woodland and shady hedge- 
di 5 March to October or rows, especially on heavy soils. Common in 
appear. But it may still be November. In sunny habitats England and Wales but rare in Scotland, it 
confused with other similar it is a low, spreading plant looks like a rather coarse form of white dead- 
- a while in shadier spots it nettle, but the flowers are bright yellow with 

members of the mint family, le.” shacer spor e ght 


reddish markings on the lower lip. 
Black and white horehound The horehounds 
are close relatives of the dead-nettles. Double- 


may lose the purple tint 
y and leaves. 
The family Labiatae includes not only the of its stems an 


dead-nettles, but also several related species Below: White dead-nettle dumb nettle is an old name for black hore- 
that resemble them closely. Dead-nettles (Lamium album), growing hound, which bears some resemblance to the 
themselves take their name from their re- here with dandelions, true nettle, being tall, coarse, hairy and rather 
semblance to the unrelated stinging nettles. flowers from May/Dec dusty looking. The leaves give off an un- 
As they do not possess the irritant hairs of —longer in mild weather pleasant foetid smell when bruised, hence 


these plants, they were given the name ‘dead’ 
Or sometimes ‘blind’ or ‘dumb’ nettles. 

Dead-nettles The perennial white dead- 
nettle grows in profusion on almost any road- 
side, grassy bank or piece of waste ground. 
The pairs of heart-shaped, toothed and 
wrinkled leaves closely resemble those of the 
Stinging nettle, But the difference is apparent 
when the Stinging nettle’s tiny green flowers 
Appear, for the white dead-nettle produces 
whorls of large white flowers, 


The two-lipped white flowers of the white 


dead-nettle are pollinated by long-tongued 
insects such as bees, for which they are an 
important source of nectar because of their 


ope flowering period, The copious amounts 


ecliir are found at the base of the long 
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its old name of ‘stinking Roger’. With the 
appearance of the purple flowers, marked 
with white on the lower lip, it can be mistaken 
for a tall red dead-nettle, although the whorls 
of flowers on the black horehound are spread 
out along the stem, not crowded at the top 

White horehound (Marrubium vulgare) is 
unlikely to be confused with any of the dead- 
nettles as both the stem and the undersides 
of the leaves are covered with a thick felt of 
white hair. The tiny white flowers also help to 
distinguish it, as they do not have the 
characteristic hood of the dead-nettles 

Woundworts are another group of nettle- 
like species. Marsh woundwort and hedge 
woundwort are the two most common peren- 
nial species. Marsh woundwort (Stachys 
palustris) is common in wet places throughout 
Britain and has narrow, lance-shaped leaves 
that are either stalkless or have only very 
short stalks. The flowers, which form dense 
spikes, are pink with white markings on the 
lower lip. 

Hedge woundwort, like black horehound, 
also bears a resemblance to the red dead- 
nettle. It has pairs of large, heart-shaped 
leaves with long stalks and whorls of flowers 
that form long, loose spikes. The hooded 
flowers are purple with a pattern of white 
markings on the lower lip 

As their name suggests, woundworts were 
formerly used in the treatment of wounds, 
particularly to stop bleeding. The oil pro- 


vided by hedge woundwort has been found to 
have antiseptic qualities. 

Robust hemp-nettles Other relatives of the 
dead-nettles are the hemp-nettles—robust 
hairy annual plants, found growing on arable 
land. Of the six species found in the British 
Isles, the two most common ones are the 
large-flowered hemp-nettle (Galeopsis speci- 
osa) and the common hemp-nettle. 

The common and large-flowered hemp- 
nettles both have stems with swollen nodes 
bearing sticky, glandular hairs—red-tipped in 
the common hemp-nettle and yellow-tipped 
in the large-flowered hemp-nettle. The at- 
tractive flowers are very variable in colour. 
Those of the common hemp-nettle may be 
white, pink or purple, with dark markings on 
the middle lobe of the lower lip, while those 
of the large-flowered species are nearly twice 
as large and yellow, usually with a violet 
lower lip. i 


Top: The attractive 
appearance of the flowers of 
the yellow archangel 
(Lamiastrum galeobdolon). 
in bloom from May to June, 
is not matched by their 
scent. It is very unpleasant: 


Hedge woundwort s 
Common hemp- 2 as is that of the leaves 
(Galeopsis eae a iStechis sylvatica). Black horehound (Ba//otg When they are rubbed. Ths 
We ctonnte eens fieiets July-Aug in nigra). Flowers June-Oct scent is thought to act as 
woods. Ht 55cm (22in). Ht Bre eve Binces: on roadsides, hedgebanks. a deterrent to animals and 
: : mesemi(2ein), Ht 70cm (28in). : insects that might otherwis® 
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THE NEW FOREST: 
HOME OF RARITIES 


Bratley Wood in Hampshire (shown above) is an 
example of the unfenced, ancient woodland of the 
nee Forest. The Forest also includes large areas 
of enclosed woodland and some of Europe’s finest 
examples of extensive heath and valley bog. 


Between Sor 
uth-we 
stretch of 
area of 366sq 
> of wood 
1. The local ce 
ts from the New 
Forest ry workers 
to those 
forest is f walks and nature 
trails. Loc cOF ilso owners of the 
New Forest ponies, whic I 
ive sight in many areas of the Forest 
This is the last of the old Royal hunting 
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forests, having gained this status under Wil- 
liam the Conqueror. Today two-thirds of the 
New Forest are still Crown Land and a 
sizeable part of this is designated ‘Ancient 
and Ornamental’ woodland. This is an open 
type of woodland where deer, cattle and 
ponies roam freely as they used to in the 
Middle Ages. 

Open woodland The ‘Ancient and Orna- 
mental’ woods are almost certainly the 
remnants of the original forest that covered 
most of lowland Britain in prehistoric times. 
In the course of their long history, they have 
been thinned in certain areas; but there are 
many woods where no felling has taken place 
for nearly 300 years. 

If you look carefully at the trees in these 
woods, you can see that those of certain ages 
are more common than others. These age 
groups date back to a series of periods when 
there were less grazing animals in the Forest, 
so more seedlings were left undamaged and 
grew to maturity, In some of the woods there 
are signs that when trees were removed by 
felling, the foresters sowed acorns to ensure 
that new trees replaced them. 

The acorns were planted in threes, forming 
a triangle with sides of about a metre. Holly 
berries were sown around this triangle, so 
that a prickly barrier would grow to protect 
the young oaks from grazing animals. In 
Frame Wood, near Beaulieu, you can still 
recognise pairs of oaks, now 200 to 250 years 
old, with the centre of their trunks a metre 
apart; and in some places the complete tri- 
angle has survived. 

The oaks of the New Forest are mainly 
pedunculate and sessile, with some hybrids. 
In prehistoric times these were the Forest’s 
dominant species, while beech was restricted 
to limited areas. Through the ages, beech 
increased in numbers and today roughly half 
the mature trees are beech, with the oaks 
making up most of the rest, The increase of 
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Above: A buzzard with 
nesting young in the top 
of a birch tree. This is a 
common bird of prey in the 
New Forest 


Below: The New Forest 
pony is an ancient breed 
that dates back to before 
the Norman Conquest. 


beech trees may be due to the fact thar 
colonize clearings faster than oaks, In fory 
times some areas were felled to provide . 
for the Navy and these tended to §y 
over by beech. In other places, the iner 


beech was helped by deliberate planting 
Occasional specimens of whitebe 
the rare wild service tree are also found ; 
open woods, Less rare are rowan and 
thorn, while clearings are also colonized 
birch. Fine examples of alder woodlar 
found in the moist valleys, with ash and 
maple growing at the edges of these val 
The ground flora of the open wood 
cludes two characteristic species: wood spy 
and butcher's broom, which survive becay 
cattle, ponies and deer do not like to eat ther 
Open areas where bracken spreads pr. 
the habitat of one species that is four 
where else in the British Isles~the 
gladiolus. This lovely plant, which produce 
purple spikes of flowers in June, can bh 
difficult to find under the bracken, Tt 
probably gives it much needed protecti 
from being picked 
Woodland animals Three species of d 
roam in the New Forest. The commonest is 
the fallow deer, with numbers in the region 
of 2000. There are also some 300 roe deer 
while the magnificent red deer, once the 
dominant species of deer in the Forest, has 
dwindled to a mere 30 individuals. 
Domestic animals from the New Forest 


ne 


farms are often seen in the open woods. A 
cl cteristic sight in autumn is a herd of 
pigs, browsing through the leaf mould be- 
neath the mature trees, feeding on acorns and 
beech nuts. This form of feeding is known as 
pannage and the New Forest is probably the 
only place in Western Europe where this 
ancient practice survives. 

Forest lichens The old woodlands are re- 
nowned for the rich variety of lichens that 
grow on the oaks and beeches, An astonishing 
total of 278 species of epiphytic lichens 
(species growing on trees) are known to be 
present in the Forest, including some great 
rarities, for example the spectacular lung- 
worts—Loharia pulmonaria and Lobaria laeti- 
virens—which spread in great mats on trees 
here and there. These and some other lichen 
species are found only in ancient forests and 
therefore testify that these woods date back 
to prehistoric times. 

Enclosed woods These incorporate a variety 
of habitats, all protected from the grazing 
and browsing of ponies and cattle, though 
not from deer, which are able to leap over 
most of the fences. Some enclosed areas are 
similar to the ‘Ancient and Ornamental’ 
woods, and others are 18th and 19th century 
plantations. A large proportion are more 
recent conifer plantations. Waymarked walks 
lead the visitor through some of these 
pleasant conifer woods. Although these are 
not as rich in plant and animal species as 


Above: Typical lichens on 


a beech tree in the New 
Forest. The one that hangs 
down is a beard lichen 
(Usnea), while the leafy 
ones are Hypogymnia and 
Parmelia 


Right: The wild gladiolus, 
exclusive to the New 
Forest, growing among 
bracken. 


the broadleaved woods, they contain grassy 
rides where wild flowers grow and nesting 
sites for the many conifer-dwelling species of 
birds. 

The ground flora in the enclosed broad- 
leaved woods is richer than that of the open 
woodland, due to the protection from grazing. 
There is also a greater variety of butterflies 
and of rare moths such as the triangle, the 
marble pug and the light crimson underwing; 
this is mainly because there are more species 
of food plants for the caterpillars. 

Large heathlands Although called the New 
Forest, the most extensive habitat there is 
open heathland. The wildlife that is found 
today on the heaths owes its character to a 
process which began in the Bronze Age, when 
early farmers cleared the trees from certain 
areas, turning them into pastures. Later these 
pastures were abandoned and went through 
a gradual change: rainwater washed most 
of the plant nutrients down from the topsoil 
into lower levels, resulting in a soil formation 
known as a podsol. The pale, rather acid 
upper soil supports only a few plant species, 
heather being the most typical. 

Most of this heathland survives today and 
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ponies and cattle 
people 


had 


provides grazing for deer 
The ponies and cattle belong to the 
of the area, who have for centurie 
grazing rights in the New Forest 
These heaths are the largest remarming in 


Western Europe. Their size mak 
gered species to survive here 


es it possible 


for certain endar 


In smaller fragments of heath, 
a particular species become 


less chance of successful 


local com- 


munities of 


isolated and have 
breeding. Rare animals that survive on the 


New Forest heaths include the sand lizard and 
the smooth snake. The Dartford warbler and 
the stonechat are among breeding birds of 
the heaths, while insects include the silver- 
studded blue butterfly and many species of 
beetles found only in a few heathy places 
Wet heaths Richer in species than the dry 
heath areas are those that are waterlogged in 


winter-the wet heath areas. These are the 


wz 
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Southampton 


¥* Gadnam 


Brockenhurst. 


Lymingtone 


The heaths include areas of natural grassland with damp hollows, 
| 9 curring on clay or loam, that are too small to show on the map 


home of the lovely marsh gentian, the rare 
marsh club-moss and the less rare deer-grass, 

Valley bogs The valleys on the heaths are 
largely treeless bogs—the finest, most varied 
and extensive series of such lowland bogs 
anywhere in Western Europe. Here you can 
see carpets of sphagnum mosses-—the green, 
yellow or brown species growing mostly in 
wet hollows, and the red species forming 
distinctive low hummocks. The valley b 
are the main stronghold, in southern Brite 
of the tiny green bog orchid as well as various 
insect-trapping plants—two species of blad- 
derwort, the pale butterwort and the three 
sundews. These bogs are almost the only re- 
maining habitat of several rare dragontlies, 
especially /schnura pumilio, and rare damsel- 
flies such as Coenagrion mercuriale and 
Coenagrion tenellum. These insects are highly 
sensitive to the effects of pollution or drainige 
of their habitat. 

Future of the Forest The Forestry Com- 
mission has organised an excellent system of 
well concealed car-parking areas. From any 
of these, ten minutes’ walk into the woods 
brings you complete solitude, where you ca 
walk for hours and see nobody else. Howevel> 
while the pressure of tourism is largely under 
control, a new and worrying threat has NOW 
appeared—proposals for oil-prospecting: u 
the New Forest ever became an oilfield, 
ould certainly lose many of the rare s! 
that have survived there for centuries. 


Left: The New Forest 
cicada, another species 
unique to the Forest 


Below: Dry heathland north- 
west of Burley in the New 
Forest. On the left in the 
small pit you can see a 
typical podsol profile, with 
a bleached sandy layer and 
the reddish ‘iron pan’ below 


TOADS’ SPRINGTIME 
SPAWNING 


Spring is the time when toads stir from their winter 
hibernation and make unerringly for suitable water in which to 
spawn. The one you are most likely to see is the mottled, 
earthy brown common toad, although you may be lucky enough 
to spot the rarer, smaller, greenish-hued natterjack toad. 


The common toad, widespread throughout 
the British Isles, is easily recognisable by its 
warty skin and mottled brown colour. The 
natterjack toad, on the other hand, is much 
rarer. Once widespread in Britain, its num- 
bers have dwindled with the disappearance or 
modification of its favourite haunts, especi- 
ally the dry heaths. Absent from the West 
Country and highly localised in Ireland, it 
now has a scattered distribution in England, 
being found mainly on the Mersey Coast, 
where a population of some 10,000 animals 
are living in sand dune systems in the area. It 
can still be found locally in the south and cast 
of England, but in much smaller numbers 
Both species, although perfectly able to 


swim, spend most of their lives on land 
returning to water only to breed. The natter- 
jack is smaller than the common toad and is 
an altogether trimmer animal, being capable 
of running fairly fast—at least in comparison 
with the somewhat shambling gait of the 
ponderous common toad, 

By day both species live in holes in hedge- 
rows or among tree roots, only coming out at 
dusk to feed. Their diet consists of worms and 
snails and a wide range of insects, including 
beetles, ants and caterpillars. 

Springtime travels Toads come out of hib- 
ernation in spring and make straight for 
suitable water in which to spawn 

The common toad is the first to emerge, 


Above: The common toad 
emerges from hibernation in 
spring. It is unfortunate that, 
as common toads converge 
on their spawning ponds and 
streams, many are killed by 
vehicles as they try to cross 
roads. 


Below: The common toad is 
distributed throughout 
England and Scotland and in 
parts of Wales and Ireland, 
while the natterjack is found 
mainly on the Mersey Coast 


Hl natterjack toad 


common toad 
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appearing at the end of March or the be; 
ning of April. Itis more exacting in its require- 
ments than the natterjack, favouring deep 
water—in all probability the pond or ditch in 
which it was born, To reach the right site, the 
common toad shows great persistence, travel- 
ling by day and night and ignoring apparently 
suitable alternative sites along the way. The 
natterjack delays its appearance until late 
April; being less fussy about its choice of 
spawning site, it may have to make only a 
short journey to reach water, which can be 
quite a shallow pool or even a puddle 

Finding a mate The male toad’s priority is 
to find a female with whom he can mate 

Although male common toads generally set 
out for ponds a few days in advance of the 
females, animals of both sexes finally con- 
verge on the pond together; and most females 
are waylaid before they ever get to water. 
On intercepting a female, the male attaches 
himself, limpet-like, to her back, girdling her 
under the arms in an embrace called am- 
plexus. So strong is the male’s instinct to 
clasp in this way that he will readily accept 
an offered finger, or the toe of a boot, as 
a substitute. 

With the male aboard, the female finds her 
way to the pond. A male has no permanent 
right to a female, however, and several other 
suitors may attempt to unseat him. The in- 
cumbent male kicks out at his rivals; but if 
he fails to deter them, the female may eventu- 
ally find herself embroiled in a heaving mass 
of ardent males. Nobody wins when, on 
rare occasions, the femaie is smothered to 
death in the mélée 

Just what determines who does win has 
recently been discovered by two Oxford 
zoologists. It turns out that size, and thus 
brute force, determines the outcome of most 
encounters. Small males that grasp females en 
route to the pond have usually been usurped 
by bigger rivals by the time the female 
reaches water. If two contenders for a female 
are about the same size, battles can be pro- 
longed-up to 12 hours—and 
strength-sapping. 

Croaking is the clue When time to find and 
ze a female is a precious commodity, a 


extremely 


se 
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Above: Natterjack toad with 
throat distended in the act 
of croaking. The male 
natterjack’s croak is much 
louder, and more rattling in 
tone than that of the 


common toad. Note here the 


natterjack’s distinctive 
yellow back stripe 


ow: A cluster of male 
common toads competing 
for the privilege of mating 
with a fe The female is 
the one upside down in 

our picture 


nale 


male toad has much t 


opp 
Fortunately 


lose by 
‘tually 
volution has provided 
ystem that allows the like 
any battle to be gau 
During a fight 
the bigger the 
resonant hi 
each contestant can 
other's size by hi: 
dark. A male who 
be much larg 


nt who 


ling 


male, th 
croak will 


immediately 


1 useful clue in 


esses his opponen 
than himself seldom presse 
home his attack for long, knowing that def 
is inevitable. 

Since only male toads croak, voice also 
conveniently resolves the numerous incident 
of mistaken identity when one male, in hi 
eagerness, clasps another male. Croakir 
when clasped is an automatic response on th 
part of the male and it announces his 
unequivocally 

This system of croaking works well for t 
common toad; whether it also applies to 
rattling croak of the natterjack is only r 
being explored by researchers. 

The business of competing and fight 
would be less vital if there were unlim: 
females but the opposite is, in fact, the c 
Male common toads greatly outnumber 
females. Moreover, the females stay ir 
pond for only the few days it takes to f 
suitable spawning site and lay eggs. Ther 
on the other hand, give themselves 


Telling toads apart 
Below: Natterjack toad (Bu/o calamita) 
ranges in colour from yellow-green to olive 
grey, with a yellow line down the back; 7cm 
(23in) long. Comes out of hibernation in late 
April. Its spawn appears in long chains. 


chance of several successful matings by re- 
maining in the pond for the full two or three- 
week duration of the mating period. 

Spawning When she is ready to lay, the 
female, with the male in amplexus, slowly 
extrudes her jelly-coated s in a long string 
or rope which can reach 2-3m (6-10ft) in 
length. She entwines it carefully among the 
stems of water plants. As the eggs are shed, 
the male expels his milky sperm and so ferti- 
lises them. It is a monumental feat of pro- 
duction for the female, involving up to 7000 
eggs. It is little wonder that when her load is 
jettisoned she leaves without further delay 
The male, however, may then seek other 
females, leaving the first eggs he sired to their 
fate 

Natterjack toads lay shorter strings of 
eggs, but even so they may contain up to 4000 
2s. Sometimes the two species spawn in the 
same pond; you can tell which eggs belong to 
which toad by their differing structure 
Natterjack strings are single, while the com- 
mon toad’s often appear to be double- 
braided. (Remember that natterjacks are 
protected by law; it is an offence to keep 
them in captivity at any stage of their life 
cycle, including spawn and tadpoles.) 

dpole development A week after fertilis- 

ation, the common toad’s eggs change shape 
from round to oval. Shortly after this the 
young tadpoles begin to develop and the 
first faint traces of head, body and tail 
appear. In two weeks they wriggle free of the 
jelly. This contrasts with the faster develop- 
ment of the natterjack tadpoles which emerge 
from the egg five to ten days after fertilisation 

Since, however, natterjacks breed later than 
common toads, the tadpoles of the latter are 
often more advanced in ponds shared by the 
{wo species. The older, larger tadpoles hap- 
pily devour natterjack spawn, while the eggs 
of both kinds are, in turn, likely to be eaten 
by frog tadpoles, which have a month’s start 
on the toads. Other dangers for tadpoles, 
particularly for natterjacks in shallow pools, 
include the drying out of the water in hot 
Summers, With the various hazards they f 


Only a few tadpoles from any one batch of 


ges finally develop into adult toads. 


Above: Common toad (Bufo bufo) muddy 
brown, olive or grey in colour; female 10cm 
(4in) long, male 7cm (23in), Emerges from 
hibernation late March/early April, Its ropes of 
spawn appear in long, double-braided, strands. 


Toad tadpoles 


The female common toad 
extrudes her jelly-coated 
eggs in a long string 
they are immediately 
fertilised by the male. 

A week after fertilisation, 
the eggs change shape 
from round to oval 
(above) 

Shortly afterwards the 
young tadpoles begin to 
develop. They wriggle 
free in another two 
weeks. The little tadpoles 
(top right) feed on algae 
at first, but later progress 
to animal food. 

Toad tadpoles are 
poisonous to newts and 
fishes and therefore 
escape being eaten 
themselves, An egg 
takes anything from 9-15 
weeks to develop into an 
adult toad. 

When they finally lose 
their tadpole shape, the 
young toads (bottom 
right) leave the water for 
life on land 
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LILACS IN 
THE SPRING 


Since first being introduced to Britain more than 

300 years ago, lilac has become one of the most 

popular of our garden shrubs. The emergence of 

its sweet-smelling blossom in May is a sure sign 
that summer is just round the corner. 


Above: A lilac bush in 
flower. Many of the lilacs 
being grown today are 
specially bred varieties that 
offer a range of flower 
colours from white, through 
pink or blue, to deep violet. 
The original lilacs 
introduced to Britain had 
pale pinkish-violet flowers, 
the colour now called lilac. 
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Lilac belongs to that small group of plants 
that are so familiar in Britain that people 
mistakenly assume they are native. In fact, 
most lilac species are native to Asia, with just 
a few species being found in eastern Europe. 
All lilac species are members of the same 
genus, Syringa, which is itself a member of 
the olive family (known to botanists as the 
Oleaceae). 

Like other members of this large family, 
such as privet, ash and forsythia, lilac grows 


in clusters or 
radiate fron 


a central stem 


Catkin (right): flowers 
are tiny and usually lack 
petals. They are often 
borne in tassels 


extremely well in the British Isles. One great 
advantage is that it is tolerant of both acid 
and alkaline soils. Indeed, on a small scale 
lilac has become naturalised in this country 

First to arrive The earliest species of lilac 
to be introduced to Britain, and still the one 
most commonly grown here, is the commor 
lilac (Springa yulgaris). This species is natiy 
to eastern Europe and Asia Minor (the worc 
‘lilac’ comes from the Persian word for 
bluish: ‘lilak’ or ‘nilak’). It first appeared ir 
western Europe in the 16th century and w 
introduced to Britain in 1621 by the naturalis 
John Tradescant, who later became Ki 
Charles I’s gardener. 

In appearance, the common lilac is typic 
in many ways of most Syringa species. It is 
shrub or occasionally a small tree, growin: 
higher than 8m (2S5ft). Usually, it has sever 
stems growing from the base although ther 
may be just a single slim trunk. The bark i 
smooth and grey 

The leaves are mid-green, smooth-surfacec 
and have a characteristic heart-shape. The 
are folded along the central vein so that, wher 
seen in cross-section, they are shaped like a 
“V’. The leaves can grow to a length of 15cm 
(6in). 

The flowers emerge in May on pyramidal 
panicles about 15-20cm (6-8in) long. On 
common lilac, the flowers are, not sur- 
prisingly, lilac-coloured, but on other species 
of lilac they can vary from white to pink, 
mauve, blue or deep purple. The panicles 
may also be much longer on other species, 
sometimes reaching a length of 45cm (18in). 


The flowers are followed by the fruits. These 
consist of flattened capsules that split, each 
releasing two winged seeds; they ripen in 


October. 

Lilacs from Asia Soon after the common 
lilac reached Britain, the first of many lilacs 
native solely to Asia was discovered, This was 
the Persian lilac (Syringa /aciniata), named 
after the country in which western botanis's 
first discovered it growing. In fact, it had been 
cultivated in both Persia and India fo" 
centuries. The Persian lilac is much smaller 
than the common lilac, rarely reaching mor’ 


Sycamore 


are borne 


Raceme (above) 
similar to a panicle 
except that individual 
flowers rather than clusters 
are attached to a stem. 


than 2m (6ft) in height. It is unusual amon 
lilacs in having leaves that are lobed rather 
like those of an oak. It produces violet- 
purple flowers in May 

The Persian and common lilacs were cros- 
sed several times in attempts to produce a 
superior lilac. The most notable success came 
in 1795, when one Monsieur Varin, the 
Director of the Botanic Garden at Rouen in 
France, produced a hybrid that was named 
the Rouen lilac (Syringa chinensis). This 
s a handsome shrub, still popular among 
gardeners. It grows to a height of 4.5m (15ft) 
and bears large compound panicles (ie 
several joined together) of lilac-coloured 
flowers in May. At this time of the year, the 
whole bush may be covered with flowers. 

Other lilacs follow During the 19th century, 
many more lilac species were discovered and 
brought back to Britain as botanists began to 
explore the Far East. The famous plant 
hunter, Robert Fortune, discovered Syringa 
oblata growing in a Shanghai garden in 1856 
Unfortunately, it does not flower well in this 
country because its blossom appears early in 
the year. Often, a spell of warm weather in 
early spring induces the flower buds to grow, 
only for them to be killed soon after by a 
sudden cold snap. 

Despite its frequent failure to flower well, 
S. oblata soon proved itself to be a useful 
source from which to breed hybrids and 
Varieties, Many of the beautifully coloured 
lilacs grown today are crosses between the 
common lilac and S. oblata. Much of this 
work was done by the French horticulturists 
Victor Lemoine and his son Emile in Nancy 
during the 1870s. 

Several of the far-eastern species of lilac 
resemble small trees rather than shrubs. For 
example, Syringa pekinensis grows to a height 
of 6m (20ft) and always has a single trunk 
In June its spreading branches are covered 
with 4 profusion of cream-coloured flowers 
borne on small panicles 7-12cm (3-Sin) long 
This species was discovered in northern China 
at the end of the last century. 

Hungarian lilac During the 19th century 
one further species of European lilac was 


Solitary (below): flowers 
parately 


Common lime 


Cyme (above): a flat or 
domed flowerhead in 


which the central flowers 


open first 


found to place alongside the common lilac. 
It was discovered in 1830 growing in Transyl- 
vania and the Carpathian Mountains of 
Eastern Europe by the Baroness of Josika. It 
is now known as the Hungarian lilac (Syringa 
josikaea). 

This lilac is not one of the most attractive 
but, like Syringa oblata, it has proved to be a 
useful source for hybrids and varieties. Many 
of the finest modern lilacs were raised from 
this species by Dr Isabella Preston, who 
worked in Ottawa, Canada, during the 1920s 
One of the most popular of her hybrids is 
‘Bellicent’, a large, arching shrub with clear 
pink flower trusses about 25cm (10in) long 
which appear in May. 

Lilac for medicine Traditionally, lilac used 
to play an important role in folk medicine, 
the flowers and bark being used to reduc 
fevers. Lilac must have made an unpleasant 
medicine since it has an extremely bitter taste. 

The wood from a lilac shrub has few com- 
mercial uses nowadays, though in Victorian 
times it was used for decorative inlay work. 


Corymb (below): shaped 
like a cyme but develops: 
like a raceme 


Common pear 


Above: Each flowerhead of 
lilac consists of small 
individual flowers arranged 
together in what is called a 
panicle. This arrangement is 
shared by some other trees 
and shrubs, although 

other arrangements are 
possible. The main 
alternatives are catkins, 
racemes, cymes and 
corymbs, Flowers may also 
be borne singly. 


Lilac (Syringa spp). A 
genus of introduced 
deciduous shrubs or small 
trees that flower in May or 
June. Their maximum height 
is 8m (25ft), though they 
are usually much shorter 


Below: One of the many 
modern varieties of common 
lilac. Notice the heart- 
shaped, partly folded leaves. 


18s 


THE FEEDING 
HABITS OF RABBITS 


Rabbits feed in a thorough and systematic way, grazing ina 
straight line and ‘scything’ vegetation down to ground level. 
Unfortunately, this is extremely damaging to the field crops 
they favour so highly. Today their numbers are kept in 
check by shooting, trapping, myxomatosis and predators. 


Rabbits divide their time above and below 
ground roughly equally, resting underground 
for most of the daylight hours and coming to 
the surface during the late afternoon or at 
dusk to feed. They are active throughout most 
of the night, keeping to their burrows only 
if the weather is especially bad. Dusk and 
dawn are their most active feeding periods, 
although by early morning most rabbits have 
returned to the safety of their warrens. 

The pattern of grazing Each rabbit eats 
450g (Ib) or more of fresh green food every 
day, this diet including a very wide range of 
different plants, They establish clearly defined 
runways to and from their feeding areas and 
have a usual home range of 150-200m (165- 
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220yd), although some individuals may graze 
at distances of up to 400m (440yd) from the 
warren 

The social hierarchy of a rabbit colony 
affects grazing, the dominant bucks and does 
occupying the best feeding areas. Subordinate 
rabbits are forced to graze on the poorer 
fringes of the dominant animals’ territory. 

Rabbits graze in virtually a straight line, 
moving their heads from side to side to crop 
the vegetation in a semi-circle, then hopping 
or shuffling forward 15-23cm (6-9in) to a new 
patch. They have two pairs of chisel-shaped 
upper incisor teeth, consisting of a large 
in front and a small reinforcing 
; with these they nibble grass and 


Above: Rabbits sitting 
outside their warren, In 
undisturbed areas rabbits 
come out of their burrows 
during the daytime to feed. 
especially on warm sunny 
afternoons. Strong wind, 
heavy rain and snow, 
however, keep them 
underground, Researchers 
have noticed that rabbits 
often feed particularly 
voraciously before a storm 
Between periods of feeding 
they preen, bask, play, 
fight and mate. 


Right: In woodland rabbits 
kill trees by ring-barking 
them; they also distort 
growth by damaging the 
leading shoots of young 
trees and prevent 
regeneration by eating 
seedlings. Fencing off areas 
of commercial forestry goes 
some way to keeping 
rabbits out, but even then 
young saplings, such as the 
one shown here, need the 
added protection of a rabbit 
guard through which the 
animals cannot chew. 


other vegetation with a seythe-like movement 
of the jaws from one side to the other. Their 
ridged molar teeth grind down the food 
before it is swallowed 

Reingesting food Grazing animals fill their 
stomachs during short periods of hurried 
feeding, then lie up in cover to reingest or *re- 
eat’ their food. This is necessary because grass 
is not particularly nutritious and must be 
thoroughly broken down to extract every 
bit of goodness. In the case of deer, cattle and 
rabbits, it is not enough for the food to pass 
once through the stomach; it must pass 
through twice so that bacteria and proteins 
within the stomach have a chance to break 
down the tough cellulose of grass. Deer and 
cows re-eat their food by regurgitating it and 
‘chewing the cud’. Rabbits do it by eating their 
faecal pellets. 

In fact, rabbits excrete two kinds of pellet, 
one hard and one soft. Soft pellets, formed in 
the large intestine, are enveloped in a strong 
membrane and contain large amounts of 
bacteria and protein, which help to break 
down the plant tissues. These faecal pellets 
are usually eaten or reingested in the burrow, 
the rabbit bending its head between its legs to 
collect a cluster of pellets, which it then 
swallows whole without chewing 

Hard pellets, composed of hay-like frag- 
ments of plant cuticle and stalk, are excreted 
above ground, usually during the first hour 
of grazing. These hard pellets, which can be 


seen in the vicinity of a rabbit warren, are the 
product of food that has passed twice through 
the digestive system 


Rabbits as pests Among the foods particu- 
larly favoured by rabbits are cereal crops, 
root vegetables, pasture grasses and market 
garden crops. At harvest time the damage 
they do is particularly noticeable, with large 
bare areas appearing in cereal fields that 
border rabbit-infested woodland 

As well as damaging cereal crops, rabbits 
have a destructive effect on sheep and cattle 
pastures. They crop the grass so close to the 
ground that it cannot regenerate; this in turn 
leads to soil erosion and the spread of weeds 
that are difficult to eradicate. In woodland 
and orchards, too, rabbits ring-bark and kill 
young trees, and eat seedlings. 

The damage that large populations of 
rabbits can do was appreciated to the full for 
almost the first time when myxomatosis, a 
viral disease that arrived in Britain in 1953 
killed off 99°, of our rabbits. Corn output for 
the years following 1956 broke many records, 
the numbers of sheep and cattle rose and it 


became economic for farmers to fence off 


parts of the downlands for stock grazing. By 
1958, however, it was found that some rabbits 
were able to survive the disease and breed 
normally and since then there has been a 
recovery in the population. However, as 
myxomatosis is now here to stay in Britain, 
it looks as though the numbers of rabbits 


will never again rise to the amazing total of 


the 60 to 100 million existing before 1953. 
Controlling rabbits Man is the major pre- 


Above: Wild cat with a 
freshly caught rabbit. Both 
wild and domestic cats stalk 
rabbits and try to catch 
them by’ surprise, in 
particular attacking young 
rabbits just emerging from 
their nest-stop. Most 
domestic cats are not strong 
enough to hold and kill an 
adult rabbit, although weak 
and diseased individuals are 
sometimes taken 


Below: Rabbits excrete hard 
pellets and urine above 
ground in communal 
latrines. These latrines are 
generally close to a rabbit 
run or burrow (as here), or 
are sited on old mole hills. 
Notice here, too, the 
extremely short turf. On 
sheep and cattle pasture 
rabbits crop the grass down 
to less than 2.5cm (1in) 
high, removing the lateral 
buds and thus preventing 
the grass from regenerating 
The southern downlands of 
England were especially 
affected in the past, with 
rabbit damage causing soil 
erosion and the spread of 
weeds. 
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dator of rabbits. In the late 19th century the 
first Act of Parliament allowing landowners to 
protect their crops by destroying rabbits was 
passed, Then the spread of myxomato 
the 1950s gave an unprecedented opportu 
for clearing the land of rabbits. and the Pest 
Act of 1954 gave the Ministry of Agriculture 
the power to designate parts of the country as 
Rabbit Clearance Ar in which all rabbits 
had to be killed. The Act is still in force 
today and landowners can receive a grant for 
rabbit clearance. ; 

In the 1950s rabbits infected with myxo- 
matosis were deliberately introduced into 
areas with a rabbit problem so as to infect the 
rabbits with the disease. This method of 
control is now illegal. 

Accepted methods of control are the gassing 
of burrows, trapping in snares, long nets or 
spring traps, ferreting, and shooting. 

The rabbit’s natural enemies With their 
highly developed senses of hearing and smell, 
their 360° field of vision and a communal 
alarm system, rabbits are well-equipped for 
avoiding predators. Nevertheless, many birds 
of prey feed on them as well as a number of 
carnivorous mammals. 
es and domestic dogs prey on rabbits, 
stalking and surprising them in the open 
With twists and turns and bursts of speed, 
however, a rabbit can often avoid these pre- 
dators and reach cover. While it is running at 
high speed, a rabbit can signal the alarm to 
other rabbits by flashing the white underside 
of its tatl. Both foxes and badgers dig out 
young rabbits if they discover a shallow nest- 
ing stop. 

A large bird of prey, the golden eagle for 
instance, can fly off with an adult rabbit, but 
buzzards and harriers—both of them capable 
of killing rabbits—have great difficulty in 


can fly off with a full grown 
rabbit, but this buzzard, 
although it has killed a 
rabbit, is not strong enough 
to lift it off the ground. It will 
have to eat it on the ground 
or carry off small pieces. 


Right: The time when it 
emerges from its burrow is 
one of the most perilous for 
a rabbit: a predatory bird 
may be waiting to swoop 
down and catch it in its 
razor-sharp talons. 


Below: Rabbit in a stubble 
field. Because myxomatosis 
left so few rabbits alive to 
keep open the old burrow 
systems, many warrens 
collapsed. Rabbits now tend 
to spend more time above 
ground and to live in 
shallower burrows. 


lifting full grown adults. Small birds of prey 
such as hawks and owls prey on very young 
or weak bits, 

Polecats, stoats and we: 
hunters of rabbits; a stoat, for instance, has 
been seen chasing one individual through a 
colony while other rabbits surprisingly con- 
tinued to feed unperturbed. A rabbit pursued 
by a stoat has been observed to be stricken 
with a kind of paralysis in which it simply lies 
down and waits for the predator to approach. 
Even when the rabbit is within escaping dis- 
tance, it sometimes appears to be totally 
panic-stricken and may start to scream. 

The “Dance of Death’ recorded many times 
in country magazines, whereby a mustelid 
such as a stoat or weasel plays and rolls on 
the ground to attract rabbits and ‘other 
animals within striking distance, has no basis 
in fact. Birds often signal the presence of « 
predator by following it and giving alarm 
calls, but they usually keep a very sale 
distance away, It is probably this behaviour 
that observers have mistaken for a speci! 
capture technique on the part of the predator 


sels are relentless 


NOISY WADER 


The redshank, famous for its bright 

red legs, is called the ‘sentinel of the 

marshes’ for its habit of calling loudly 
warn of approaching intruders. 


The redshank is a slender, medium-sized, 
grey-brown wader with striking bright red 
legs. (In young birds, however, the legs are a 
dir llow.) The beak is long and thin, dark 
brown at the tip but deep red near the face 
In summer, the redshank’s back is a warm 
golden brown, with black patches, and the 
head and neck have well-defined black 
Streaks. In winter the back is grey-brown with 
darker flecks, while the head and neck are 
Bteyish with sooty streaks. The flanks are 
Speckled and streaked grey-brown, shading 
to a pure white belly E : 
_ Recognising redshanks By far the most 
Bae Plumage feature of the red- 
in fight as OF in winter—is its pattern 
streaienis Pane. 1s white and a broad white 
The tain aue the back between the wings 
andigne wi ite, with narrow brown bars, 
ings are brown, but with a very 

Mle bar dlong their trailing edges 

HE Pattern, coupled with the con- 
s alle the bird utters, makes the 
R ie Casiest waders to identify 

In flight the redshank is Vigorous, fast and 


rather erratic, somewhat reminiscent of a 
snipe in its sudden changes of direction. Often, 
immediately after landing, the redshank lifts 
both wings vertically over its back, as if 
stretching to relieve tired muscles after a long 
flight 

When walking it is normally a slow and 
graceful bird, something that is particularly 
apparent as it moves among other waders on 
the mud. Except at high tide, when all species 
are forced to pack together on the few remain- 
ing spots of dry land, redshanks rarely form 
large flocks. 

Musical calls All of the redshank’s many 
calls have a special musical quality, even the 
noisiest and most frantic of its alarm notes. 
The commonest notes, uttered by undisturbed 
birds, are a single beautiful but slightly 
mournful “tuuu’, and a trisyllabic *tu-hu-hu’ 
The song, a series of yodelling variations on 
the calls, includes a *tu-oodle* sound. It may 
be produced by a male standing on a pro- 
minent song perch—an old fence post, for 
instance-or in a yo-yoing hovering display 
flight 


Above: On mud or a grassy 
nesting meadow, the 
redshank is a shy and 
restless bird. When it is 
suspicious, it bobs both its 
head and its tail as it wall 
along—just like the various: 
sandpipers, which belong 
to the same genus. 


Redshank (Tringa totanus) 
Resident wader, found 
inland in the north, and on 
eastern and southern coasts, 
on damp marshland, 

flooded fields, estuarine 
marshes and saltings; joined 
by migrants in winter. 

Length 28cm (11in) 
Spotted or dusky 
redshank (Tringa 
erythropus). Passage 
migrant, appearing in 

Britain in April and May, 
sometimes overwintering on 
estuaries in south and south- 
east England and western 
Ireland, Length 30cm (12in). 
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Above: The nest of a 
redshank, with its usual 
clutch of four eggs, is 
always well-concealed. Both 
male and female takes turns 
to incubate the eggs. One 
parent often perches on 

a conspicuous post or pole 
(right) to keep watch for the 
approach of predators. 


Below right: Change-over 
time at the redshank nest. 
One parent is rising off the 
eggs so that the other can 
take its turn with incubation 
The incubating bird tends 
to sit tight until danger is 
right on top of it. Then it 
explodes noisily upwards, 
its flashing white wingbars 
usually being sufficient to 
distract more predators. 
Both parents will pursue an 
intruding animal with 
relentless dive-bombing 
attacks until it leaves the 
vicinity of the nest. 


Risky breeding Redshanks breed early, 
sometimes taking up territories in February. 
Eggs appearing in March are not unusual, 
while the season continues until late June or 
early July. It is thought that most pairs are 
single-brooded. The eggs, however, are so 
often taken by predators (crows, foxes, rats, 
weasels and even hedgehogs) or destroyed by 
the trampling of unwary cattle or flooded by 
unusually high tides or heavy rains, that 
replacement clutches must frequently be laid. 

The nest is built in the heart of a large 
tussock of grass or sedge. The leaves of the 
tussock arch overhead to conceal the nest and 
eggs from flying predators such as crows. The 
four (occasionally three or five) olive eggs 
with darker spots are laid in the deep nest 
cup, which is lined with dry grasses. Both 
sexes share the incubation period, which lasts 
just over three weeks, 

The young chicks, which hatch with well- 
developed legs and a thick covering of 
camouflaging down, are able to run about 


and feed themselves as soon as they are dry 
Normally cach parent keeps guard on half the 
family, both staying in close and alert 
attention until the young fly at about one 
month old. The parents may walk, or even 
swim, their family for considerable distances 
between feeding grounds. In the water the 
youngsters bob about buoyantly, Propelled 
by their long-toed feet. 

Delicate feeders For food redshanks con- 
centrate mostly on small animals like worms 
and arthropods, especially midges and their 
larvae, which they catch on their inland 
marshy breeding ground. On their estuarine 
breeding and wintering areas they feed more 
on small shellfish and shrimps. The red- 
shank’s needle-fine beak is ideally adapted for 
picking up such tiny items of food as small 
spiders and even occasionally seeds. 

Dual distribution Broadly speaking, the red- 
shank is predominantly an inland bird in the 
north of Britain, but coastal in the east and 
south. It is relatively scarce in Wales and the 
Devon/Cornwall peninsula. Most breeding 
pairs seem to prefer damp marshland, fields 
with flooded patches and estuarine marshes 

Unlike so many of the waders, redshanks 
are with us all year round. Because of their 
inland breeding habits, they tend to be more 
widely distributed in summer, but thinner on 
the ground. In winter they gather on the 
coast, usually in sheltered sandy or muddy 
estuaries. At this time the redshanks are 
joined by migrants from further north. Our 
own young birds tend to disperse after fledg- 
ing; most do not travel far, but some cross to 
Ireland or France. 

The spotted redshank A relative of the red- 
shank, the spotted redshank is a slightly 
larger bird with longer legs and beak. In 
flight its white back, visible between the wings, 
is conspicuous, but the white trailing edge to 
the wing, so obvious in the redshank, is 


Redshank 


golden 
brown back 


white rump 


white 
wing bars 


white b; 


d rump 


Spotted redshank y 


Redshank 
chick 


drab yellow legs 


lacking. The wing feathers are delicately 


barred and spotted with white instead of 


being uniformly brownish grey. 

Towards the end of the spring passage in 
May, some migrant spotted redshanks start 
to acquire their spendid full breeding plum- 
age. They become sooty black all over, with 
a few grey crescent-shaped bars on the breast 
and belly, and upperparts flecked with white 
Spots, against which the reddish beak and 
long dark red legs are well set off. This 
beautiful plumage gives rise to the most 
commonly used colloquial name: dusky red- 
shank, 

This bird’s delicate, rapid pecking tech- 
nique of feeding is much the same as that of 
the redshank, but the spotted redshank takes 
advantage of its longer legs and can be seen 
wading out from the margins of marshland 
dykes or lagoons and feeding on small surface 
animals even when the water comes halfway 
up its flanks, At all times, though, the flight 
call is characteristic and unmistakable: an 
emphatic, two syllable ‘chewitt’, carrying well 
over the mudflats. i 
Petes redshanks breed in the Arctic 
Siberia ee Europe, across Russia to 
Be, inter mostly from the Mediter- 

anean south to South Africa. Thus they can 
appear in Britain on age in April and 
May or, in greater numbers, on the more 


leisurely return migrati 
igration between late June 
and October, ge 


Spotted redshank 


Redshank 


ane 
Atetitarn 
~ “ye 


Above: Redshank in 
roosting posture, Redshanks 
are resident here, but harsh 
winters can take a severe 
toll. The winter of 1962-3 
eliminated the breeding 
population of redshanks in 
Devon and it took a decade 
before they reappeared there. 


Below: Spotted redshank in 
autumn plumage. At this 
time of year, it can be told 
from its relative, the 
redshank, by its larger size 
and paler colouring, Also, 
its legs and beak are 
noticeably longer. 


SAP-SUCKING 
INSECT 
PESTS 


The plant-sucking scale insects 
and mealy bugs are familiar 
to gardeners and farmers as 

pests. Most are very small and 

some are hardly recognisable 
as insects at all. 


Scale insects and mealy bugs are Hemiptera 
(plant-sucking bugs) and as such are equipped 
with a sucking beak to absorb food in liquid 
form. The females are tiny, wingless creatures, 
but the males are winged. Both sexes have an 
incomplete life cycle in which the pupa is 
absent (except for a false ‘pupal’ stage in the 
male scale insects) 

In Britain there are approximately 140 
native species and a further 30 that have been 
introduced from abroad. The whole group 
forms a superfamily, the Coccoidea, com- 
monly called coccids. They are some of the 
worst agricultural pests in the world, causing 
damage to crop plants by removing sap and 
injecting poisonous saliva 

A strange life cycle Scale insects can be 
found on the bark of woody plants and trees 
throughout Britain. The vast majority are 
small and inconspicuous and would not 
normally be recognised as insects, even if they 
were noticed at all. Some, however, are Smm 
or more in length and are thus readily visible 
The females are devoid of most normal insect 
features, being wingless, legless and with 
almost no antennae; in fact, when full 
grown they are practically nothing more than 
a bag of eggs. The only real difference be- 
tween the mature females and immature 
specimens ts that of size. The males look more 
like normal insects since they have wings and 
legs. Females have three or four stages in their 
development, while males have four or five 
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Above: The large white 
fluffy egg sacs of Pulvinaria 
scale insects appear on 
trees in early summer 


Below: Scale insects with 
their long sucking beaks 
firmly attached to the 
underside of a bay leaf. 


When the eggs hatch the first-stage nymp: 
(or crawler) which possesses legs, moves away 
from its mother in search of a suitable feedins 
site. After this initial mobile stage, the 
crawler settles down and moults into tls 
second stage, in which it becomes firmly 
attached by its long sucking mouthparts, to 
its feeding site—the stem ofa plant, the under 
side of a leaf or the trunk of a tree. Once 
settled, most scale insects secrete a hard. 
waxy, shield-like covering which is sup- 
plemented by fibrous secretions and cast 
skins. 

Nymphs destined to become males cease 
feeding at about the third nymphal stage and 
change, first into a pre-pupal and then into 
false pupal form which, like the pupae o! 
higher insects, has wing pads. 

‘ale insect is a delicate, 


The male s 
creature with tufts and filaments of white 
wax on its body, It has normal insect antennae 
and legs, but only the front pair of wings are 
fully developed. A male has no mouth ip- 
pendages, so it cannot feed, It lives for only & 
few hours, but that is sufficient for it to 


agile 


Mussel scales 
One of the commonest scale insects in 

Britain is the mussel scale (Lepidosaphes 
ulmi), 50 called from its shape (see far right) 
in be found on a wide variety of trees and 
s, but is particularly troublesome to 
apple growers since a bad infestation is 
debilitating and reduces the crop. 

The tiny crawlers hatch in late May or June 
or four days, The 

c g. mussel-shaped, adult 
females appear in late July. The fragile, pale 
pink males do not occur in all populations. 
The female lays her eggs, about 80 in 

number, under her scale. These overwinter, 
hatching the following spring 


Mussel scale insect 


fertilise one or more females. The males are 
rarely seen, but just occasionally you may be 
lucky enough to glimpse a flight of them, 
looking like tiny white ghosts, near an infested 
plant. Not all species have males; those that 
do not, reproduce parthenogenetically (the 
females producing young without being 
fertilised by a male) 

The female scale insect, which all her adult 
life looks like a hard scab or blob on a leaf or 
stem, is considered to be an example of 
reproduction by an immature form. She lays 
her eggs either under her scale or else in a 
conspicuous waxy bag oF ovisac 

Mealy bugs Unlike scale insects, mealy 
bugs are generally more recognisable as in- 
sects since they keep their segmentation and 
legs. The female, characteristically elongated, 
oval and soft, is covered with a mealy wax 
secretion which often extends out from her 
body. Mealy bugs move slowly, unlike scale 
insects, but otherwise their biology is similar. 

A look at some species A scale you might 
find on fruit trees is the oystershell scale 
(Quadraspidiotus ostreaeformis), named after 
its shell-like shape. Females of this species lay 
eggs in June or July. The crawlers are not very 
active, so colonies become crowded, They 
hibernate in winter as second-stage nymphs 
and mature the following year. The adult 
female is 2mm in diameter and lays about 100 
eggs under her scale; all populations have 
males, 

The woolly currant scale (Pulvinaria rib- 
¢siae) frequently occurs on currant and 
gooseberry bushes and on rowan trees. The 
eggs hatch in June or July and the crawlers 
move to feed on young shoots and leaves. The 
second-stage nymphs retain some mobility 
and migrate to twigs, where they settle 
Adults of both sexes appear in September and 
mate. The males die, but the females go into 
hibernation, resuming growth in the spring, 
until they reach about 4mm in length. At this 
Stage each female produces a white woolly 
egg sac containing about 1000 eggs, laid over 
4 two or three week period, 

A coccid felated to the woolly currant 
scale is Pulvinaria regalis, This 5-8mm long 
seule has recently appeared in large numbers 


on horse chestnut and lime trees in gardens, 
parks and avenues in London and the south- 
east. It is quite a striking feature of these 
trees, the trunks and boughs carrying large 
patches of the fluffy white waxen 
Sometimes almost the whole tree appears to 


be covered 

Not much is known about this insect or 
where it came from. A stray specimen or two 
on a piece of bark or foliage is all that is 
necessary to start a colony, because the insect 
seems to be parthenogenetic. It reproduces 
rapidly, the resultant offspring spreading 
along avenues lined with the correct trees 
It has even been suggested that the species is 
spread via buses brushing boughs 


Below: Brown scale insects 
(Parthenolecanium corni) on 
a loganberry stem. The 

large dark reddish-brown 
scale is an adult female; the 
much smaller red scales are 
nymphs which have moulted 
once. As you can see, the 
scale forms a hard protective 
cover for the insect inside 
The female hides her eggs 
under her own body 


Below: Mussel scale insects 
feeding on an apple. They 
damage the fruit not only by 
sucking the juice from the 
tissues, but also by injecting 
a poisonous saliva 

The control of scale insects 
is difficult since the females 
are well-protected under 
their scaly covers. 
Insecticides have had little 
effect on them, but natural 
controls—for example, the 
introduction of an insect 
such as a ladybird that feeds 
on scale ins are more 
effective. 
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CREATURES OF 
: THE NIGHT | 
: As dusk descends over the countryside, a 
change-over takes place in the animal world: 
those out and about in the daylight seek: 


their resting places, while the nocturnal s; 
stir themselves for a night’s activity. 


é 


There are two main reasons why some 
animals are active at night rather than in the 
daytime, The first is that many animals 
(mainly invertebrates) lack a waterproof 
to prevent desiccation, and so have never 
been able to move about in the drying day- 
time sunshine. They can, however, survive on 
land in the coolness and humidity of the 
night. The second is that nocturnal life offers 
better chances to many animals of finding 
food and evading predators 

Nocturnal activity also reduces competi- 
tion for available resources. This can be seen 
in the fact that there are certain close parallels 
between the day and the night ‘shifts’ of 
animals, in which the role of the daylight 
animal is taken over by the one that is active 
in the dark. Hawks and harriers, for instance, 
are replaced by owls; butterflies give way to 
moths; and the swallows and martins make 
way for bats and nightjars. (Some of the 

nocturnal animals, however, such as the 
slugs and the woodlice, have no real daytime 
counterparts.) 

It must be remembered, too, that very few 
nocturnal animals are active all through the 
night. For instance, of our well-known noc- 
turnal mammals (hedgehog, bats, rabbit, fox, 
otter, badger, deer and most of the rodents), 
only two~the hedgehog and the wood mouse 
-are entirely nocturnal. Most can occasion- 
ally be seen by day, especially in remote areas 
away from human disturbance. In fact, most 
of our nocturnal mammals are most active 
during the two hours after dusk and the two 
hours just before dawn. Nocturnal inverte- 
brates and birds show the same kind of 
activity ‘peaks’. 

The danger of desiccation A hedgehog 
comes out at night because that is when slugs 
and other small invertebrate prey are about 
But why should the slugs pursue a nocturnal 
existence? Most of them are vegetarians and 
So their food is available both day and night 

The fact is that they have probably never 
been anything but nocturnal. The earliest 
land mammals in existence were certainly 
nocturnal. Aquatic animals do not need 
waterproof coats to preserve them from desic- 
Cation, but the first animals to crawl out of the 
water lacked any efficient waterproof cover- 
ing. Unless they remained in the swampy 
areas at the water’s edge, they would not have 
been able to move about by day. Only at 
night, when the air was heavily laden with 
moisture, and the drying rays of the sun were 
absent, could they venture into the open 
without risk of desiccation. Daytime activity 

would only be possible when they had 
evolved waterproof skins. 

Many invertebrate groups, however, have 
per ae the waterproof coats neces- 
ent Bue activity and so they remain 
ects mmillipHioeen They include slugs and 
lees Reese ae centipedes, and wood- 
palernrcn rach ‘loads also failed to evolve 

prool skins and they too are aquatic or 


nocturnal 

The competitive urge The other terrestrial 
animals-—the reptiles, birds, insects and mam- 
mals—became fully adapted for life on land, 
and probably for diurnal (daytime) activity as 
well, although many have now adopted noc- 
turnal habits. To find out why an animal, 
which is physically capable of life by day or 
night, opts for one or the other, we have to 
look at the biological factors that affect them 
These factors can be summed up in a single 
word: competition. Life is an endless struggle 
for existence and animals always exploit any 
structural or behavioural advantage to that 
end 

Predation is clearly of major importance in 
the lives of animals and it is likely that many 
herbivorous mammals became nocturnal in 
response to continued attacks by predators in 
the daytime. Those members of a grazing 
population who preferred to feed in the 
evening or the early morning and hide during 
the day thereby escaped the attentions of pre- 
dators. This advantage would tend to increase 


Above: The dusky slug is 
typical of the many 
invertebrates that have never 
evolved a waterproof skin 
and so, in order to avoid 
desiccation, can only 
venture forth in search of 
food in the relative 

humidity of the night 


Opposite; A badger family 
emerging for a night's 
foraging, It is difficult to 
know why badgers hunt at 
night; they can find 
earthworms and bulbs, both 
of which form a major part 
of their diet, equally well 
by day. One reason may be 
that they are partial to the 
invertebrates that roam at 
night. 


Below: The hedgehog is one 
of the few mammals in 
Britain that are entirely 
nocturnal in habit. 


the numbers of such animals at the expense of 
their diurnal relatives, until the whole popula- 
tion showed nocturnal tendencies 

In due course predators would have evolved 
nocturnal habits, too, in order to catch their 
nocturnal prey; in fact, all our carnivorous 
mammals are primarily animals of the night 

The fox is a typical night-time prowler, but 
we cannot say exactly why it has opted for this 
way of life. Possibly it evolved nocturnal 
bits to avoid competition with the wolf, an 
extremely successful daytime hunter, but it 
could just as well have become nocturnal in 
response to the nocturnal habits of wood 
mice and other prey. (Not all the fox’s prey is 
nocturnal, however; it eats a good number of 
voles which, like shrews, are active in short 
shifts by day and by night.) Rabbits have not 
been established in Britain long enough to 
have affected the fox’s behaviour, although 
they may haye been involved in its behavioural 
evolution on the Continent—becoming noc- 
turnal themselves and thus “encouraging” the 
fox to do likewise. 

It is easy to assume that moths, the nocturn- 
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Like mammals, insects often 
have distinct peaks of 
activity, few of them being 
out and about throughout 
the night. The privet hawk 
moth for example, seen here 
(above) feeding on nectar 
from a flower, is usually on 
the wing half an hour or so 
after the sun has gone 
down. Birds such as owls, 
and also bats, are the only 
night predators it has to fear 
Life in the dark often 
requires special signalling 
and communication devices. 
The female glow-worm (left) 
produces a greenish or 
yellowish glow to attract a 
male for mating 


Below: Limpets are night 
time foragers, rasping algae 
and detritus off rocks by 
means of a special feeding 
organ called a radula, The 
scraping action of the radula 
leaves the characteristic 
marks on the rocks known 
as limpet trails. 


al equivalents of the butterflies 
nocturnal habits simply to avoid competitior 
for nectar. This may well have been $0, by. 

gain we cannot be sure. It may have be. 
freedom from birds, rather than exty 1 fox 
that gave moths the advantage at night R 
whatever it was, the moths evolved into 
efficient night-time fliers. Many other k 
of insects also fly at night and probak 
evolved this habit to avoid predatioy 
birds during the day. There are, of cours 
few night-flying insectivorous birds, as 
as bats, but these are generally far 
numerous than the day-flying insect pr 
tors. 

The bats also pose interesting questior 
The insect-eating species obviously cov 
have evolved until the night air was fu 
moths and other insects. But did they ey: 
nocturnal habits in response to competi 
from day-flying birds? This seems to be 
most likely explanation 
Signals the night Navigation 
finding and communication all require s 
systems in the darkness (although it is 
absolutely dark at night). Some anim: 
see perfectly well in the dark with the 
extra-sensitive eyes. One common met! 
increasing the eye’s sensitivity is to h 
reflective layer just behind the retina. K 
as a tapetum, this layer sends the lig 
through the light-sensitive retina, whic 
gets twice as much stimulation from ¢ 
amount of light. The tapetum is partic 
well developed in cats and foxes, whose 
shine brightly in artificial light 

The senses of smell and touch are also 
developed in nocturnal animals. The s: 
of touch, for instance, is often centred ir 
sensitive whiskers of mammals. The se 
smell is especially useful at night beca 
odour molecules dissolve in the atmosphe 
moisture and are held there. They are 
more easily detected than in dry air 
hearing of nocturnal animals is also 
sensitive and nowhere is it better develoy 


evolve, 


Bi 


than in bats. These animals emit high-pitelted 
sounds through the mouth or nose and listen 
for the echoes with their large ears, The 
period between sound and echo tells the bat 
how near itis to an object 

Signals are also necessary for waking the 
nocturnal animals in the evening. Many 
species rely on an internal ‘clock’ to govern 
their daily cycle of sleep and activity, although 
this ‘clock’ can be regulated and even over- 
ruled by external influences, such as changing 
day length, Falling temperatures and in- 
creasing humidity are responsible for waking 
some animals, such as slugs and snails, while 
the darkness itself may wake others. 

Nocturnal insects Many insects lead noc- 
turnal lives, although most are physically 
able to cope with a daytime existence. E 
amples include bush crickets, whose varied 
songs often continue far into the night, ear- 
wigs, most moths, many 
mosquitoes and beetles. Some spiders are 
also active by night rather than by day 

Like the mammals, many nocturnal insects 


lacewings and 


have distinct peaks of activity. The elephant 
hawkmoth is often on the wing as soon as the 
sun sets in May and June; and within half an 
hour it may be joined by privet, poplar and 
eyed hawkmoths, The buff ermine moth 
however, usually waits for another hour 
while its relative, the white ermine, frequently 
Waits until midnight before taking to the air 
Night fliers Owls, the best known of the 
Nocturnal birds, are so well adapted for hunt- 
ingatnight that they have been called cats with 
Wings. They may have passed through a di- 
urnal phase, however, during which they were 
in direct competition with hawks and related 
birds. Some ancestral owls, by virtue of their 
better eyes and ears, probably began to hunt 
More at dusk. They would have been more 
Successful, because of reduced competition, 
$0 would have reared more young. Thus 
began their evolutionary path towards almost 
complete nocturnal activity. Their eyesight 
fly ARNE site incredibly sharp, and they 
s ut Sound—a useful asset for 
Swooping on to unsuspecting prey. 
NighWjars, summer visitors to Britain, feed 


Above: The barn owl's 


adaptations to night hunting 
xceptionally sharp 
eyesight and hearing. 


include e 


Below: Like all bats in 
s bat 
hunts for insects at night 


Britain, the natte: 


Night-blooming flowers like 


the 
(below) and the 


vening primrose 


honeysuckle are pollinated 
by such night-flying insects 


as moths, and are o' 


in colou' 


yellow 
easily be seen in the 


f 


=n pale 


usually white or 
so that they can 


dark 


in the early part of the night, swooping 
through the air on long wings and scooping 
up moths and other insects. The nightingale, 
another summer visitor, is famous for its 
nocturnal song. Unfortunately, we do not 
know why the nightingale feels the need to 
defend its territory by song so vigorously at 
night 

Among other birds at least partly nocturnal 
are the lapwings, which often roam fields and 
make a lot of noise on autumn nights. Some 
sea birds too, such as the shearwaters, norm- 
ally bring food to their young only under 
cover of darkness. They are slow and clumsy 
on land and easy targets for predators. Many 
small birds normally active during the day 
choose to migrate at night, calling con- 
tinuously to keep their flocks together. These 
night flights enable the birds to land and refuel 
with food during the day 

Night life in the water Although physical 
conditions in the water differ much less be- 
tween day and night than they do on land, 
there are still some marked changes in the 
activity and distribution of animal life. Both 
in the sea and in freshwater lakes, planktonic 
animals tend to swim up to the surface layers 
at night to feed on drifting plants; they then 
swim down to the lower layers to rest durin 
Among the fishes and other water 


the day 
animals, there are both nocturnal species and 
diurnal ones, just as there are on land and 
in the air 
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i 
DOWNLAND 
PLANT 
SURVIVORS 


Downland flowers—like the 
hairy violet and the bulbous 
buttercup—have to be tough, 
for they must survive not only 
the attentions of grazing 
animals but also drought. 


One of the main hazards for downland plants 
is grazing animals. But although tall-growing 
species are damaged beyond recovery by 
sheep and rabbits, low-growing, clump or 
rosette-forming species can survive, as can 
species that have a bitter taste or are poison- 
ous—and are therefore left alone 

Downland plants must also be able to 
survive drought, since rainwater drains very 
quickly through the porous chalk and lime- 
stone. Some species manage to gain a root- 
hold in the scrubland at the margins of down- 
land, where grazing animals do not penetrate 
and where there is shelter afforded by tall 
grasses and hardy shrubs. d 

Small means survival There is a distinct 
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ecological advantage to a plant in being small 
and low-growing on downland heavily grazed 


by sheep and rabbits. For instance, neither of 


the two most common grasses, sheep's fescue 
and red fescue, grow much above 50-70cm 
(20-28in) in height. Their two growth patterns, 
however, are different, the first being tufted 
while the second is creeping in habit. They are 
able to regenerate because grazing animals do 
not dam 


their lateral buds 

Many of the delicate downland species form 
a rosette of leaves pressed closely to the 
ground, down among the short grasses. One 
such species is chalk milkwort which grows 
locally, together with other species of milk- 
wort, on chalk and limestone downland in the 
south of England. It is most abundant on the 
North Downs and in May its bright blue 
flowers carpet the slopes of Box Hill in 
Surrey 

On Box Hill chalk milkwort often mingles 
with the hairy violet, which is in flower at the 
same time. This is another typical early- 
flowering downland plant, but it grows in 
tufts rather than rosettes. Even so, it is small 
enough to avoid damage by grazing animals. 
There are probably two forms of the hairy 
violet growing on downland, one form 
flowering about two weeks earlier than the 
other iM 

Like all violets, the spring flowers of hairy 
violets are brightly coloured (blue-violet in 
this case), and they are cross-pollinated by 


Above: You can find t 
bright mauve flowers 
milkwort only on ct 
limestone areas 
England. Its leav. 
rosette close to the gr 
and it is small enoug' 
avoid damage from gr 
sheep and rabbits 


Right: Not all plants f 
the dry downland soils 
disadvantage. Downlanc 
famous for the number of 
orchid species growing 
there, many of them att 
northern extreme of the 
range. The thin soil wa 
quickly in the spring and ' 
summer ‘baking’ helps 
ripen the seeds or the t 
of the orchids. The musk 
orchid (Herminium 
monorchis) shown here 
typical example; it grows 
the chalk downland of 
south-eastern England an? 
one of the smallest Britis! 
orchids, reaching only 
5-15cm (2-6in) in height 
grows only in full sunlight 
the shortest of turf and 
reproduces vegetatively PY 
underground tubers. !ts 
yellow-green flowers are ° 
their best at the end of Ju"* 


Wild thyme 


insects. But hairy violets also produce cleisto- 
gamous flowers later in the year. These are 
flowers that never open and are self-fertilising 
It is probable that the rapid increase of violet 
populations, which can take over an area of 
several hundred square yards in two or three 
years, is due almost entirely to the offspring 
produced from the seeds of cleistogamous 
flowers 

The hairy violet therefore does not need 
to rely on the chancy method of insect 
pollination in order to spread. However, we 
know that the spring flowers also produce 
offspring, for hybrids between the various 
Violet species are common and can only have 


F4) 
a; Chalk milkwort 
a 
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been produced by cross-pollination 

A plant with a nasty taste Most grazing 
animals (apart from the goat, which will eat 
practically any plant without ill effect) are 
not like lawn-mowers~they do not-cut down 
all the plants indiscriminately. Some species 
are avoided, either because they are too tough 
to be palatable or because they are distasteful 
or even poisonous 

It is quite common to see the tall-growing 
bulbous buttercup which, like all buttercups, 
has an extremely unpleasant, acrid taste, 
growing well above the level of the grass on 
azed downland pasture. The grazing ani- 
mals leave a little tuft of other plants around 
the base of the buttercup, not wishing to get 
too close, thus providing small oases of cover 
for tiny flowers and insects that can flourish 
without being molested 

The bulbous buttercup is the first of the 
common buttercups to flower, blooming in 
May and June, and is the only one to have a 
swollen food store at the base of its stem. This 
is a corm, not a bulb, so the buttercup’s name 


eastern England. Ht up to 
15¢m (6in). 


Hairy violet (Viola 
hirta). Flowers May-Sept 
on chalk and limestone 
grassland, Hybridises 
freely with other violets. 
Ht up to 10cm (4in) 


Salad burnet 
(Sanguisorba minor) 
Flowers May-Sept in dry 
grassy areas. mainly on 
limestone. Ht up to 30cm 
(12in) 


Wild thyme (Thymus 
praecox). Flowers May 
Aug on dry grassland 
and calcareous soils. 
Ht up to 7cm (23in) 


Dropwort (Filipendula 
vulgaris). Flowers May. 
August on dry limestone 
grassland. Absent in 
Ireland and N. Scotland 
Ht up to 70cm (28in) 


Below: Rabbits find the 
leaves of the common 
rockrose (Helianthemum 
nummularium) 

unappetising and 
consequently leave them 
alone. This species grows in 
areas where the soil is thin 
and the chalk so close to the 
surface that the grasses are 
starved and grow very 
sparsely. In June the whole 
plant is a mass of yellow 
blooms, although the 
individual flowers last for 
only one day. The plant may 
well go on producing a few 
flowers all summer. 
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a strong, fresh flavour. They both begin + 
flower in May and their inflorescences 4. 
borne well above the leaf rosettes. The floy, 
of salad burnet are yellowish with purpli h 
ted stigmas, while those of dropwort .,. 
creamy white and sweetly scented 

These plants are not usually found in 
short tuft of the heavily grazed areas whi 
their rosettes are too tall to avoid serio 
damage. But they are characteristic of ur 
where grazing is light. Such areas are quick 
invaded by grasses like the meadow oat 
the upright brome. The creeping and rc 
forming downland species grow well 
light shade cast by these tall grasses 

However, if grazing ceases altogether, ¢} 
Coarse grasses, tor grass for example 
bulbouelbursrcap bake over—to the extent that the down 
(anuniculuslbulbosusyie species die from lack of light and space, T 
avoided by grazing/animals plings from the chalk scrubland take 


ar 
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Above: The tall-growing 
jomer. 


isa mi 
Surviving drought One of the most char- 
acteristic downland species is wild thyme. 


Most of us associate this aromatic plant with since, {ike all buttercups, it and characteristic shrubs like the way{ 
summer sunshine, but in fact it starts to has an unpleasant acrid tree mingle with hawthorn and dogwood 
flower in May and continues throughout the _ taste. The food store at its are festooned with the long trails of old 
summer. There are many different subspecies base is a corm beard 


and varieties of this creeping mat-like species, 
some with hairy and some with hairless leaves. 
You can often find them growing with the 
common rockrose, a species which flowers in 
June and can be covered by a mass of yellow 
blooms. 

The wild thyme and the common rockrose 
survive happily in this drought-prone situ- 
ation, where water runs off the rocks and 
drains from the thin soil very quickly. Both 
species have creeping stems, which root where 
they touch the surface of the soil (trefoils and 
tormentils have a similar habit). The plants 
cover a greater surface area in this way and 
can therefore absorb water more quickly 
when it rains. Their roots also penetrate deep 
into the soil to tap the underground water, 
which is much less likely to be exhausted in a 
dry spell 

Plants of lightly-grazed land Sometimes, 
at the very top of downland, rainwater drains 
away so rapidly that all the calcium is leached 
Out of the soil with the water. This may lead 
to the anomalous situation where the soil at 
the top of calcium-rich downland may have 
very little calcium. . 

Here lime-hating plants such as heathers 
and gorse may grow. Often lime-loving 
plants such as dropwort and salad burnet are 
found growing with the lime-haters, for their 
long tap roots penetrate so deeply that they 
obtain their water from far beneath the sur- 
face where there is still plenty of calcium. A 
strange mixed flora of this kind can be seen 
at Lullington Nature Reserve on the South 
Downs near Eastbourne. 

Salad burnet and dropwort are both mem- 
bers of the rose family. They form rosettes of 
pinnate leaves, those of salad burnet being 
lighter green and smelling of cucumber, while 
those of dropwort are darker green and re- 
semble the leaves of a carrot, Salad burnet 
leaves can be used in green salads; they impart 


Many plants grow in tt 
more open areas of 
downland and on the 
margins of the scrublar 
One of them (shown b 
is crosswort (Galium 
cruciata). This species, 
its whorls of leaves or 
straggling stems and 
straw-yellow flowers, 
unmistakably a membe 
the bedstraw family, | 
flower at the end of Ju 
While crosswort is typ’ 
of the wetter marginal a 
meadow clary (Sa/via 
pratensis), pictured left 
be found in drier areas, 
although it is not very 
common. It has bright 
violet-blue flowers, whi 
appear in June, and 
aromatic leaves. Like sage 
meadow clary is a herb. 
has many different folk-!o 
names, including Provenc« 
tea and Catalan sage 
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